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Semt- ()f tlitst mosics a Sre in fact multi-layereul data~ bases containing, Landsat
[I mi'i- rx lud dIi gi i te Lcr ra i n i n formait i on , i n add itL i on to Iland cove r da ta

()[tt I nd (Ifromn Iut I sptctL rai I c lassi i eac~t i oil. II ip)liv Sophist icated iriage
re,:, st rait I i ( 1,cemLtr ic t rans formniLti ons ) rout ines ena bled t he st ructuri ngo o f .

* ft- da ta hasei ,s w ith p,)re,(- i sc pol an imet r ic q ualIi t ies ( /obr istL, 1979) l.hen
T-.IoI t i ptc t r; I Ida Ita was n ot ava i lable for all aspect SOf a3 spat)Lial ajna lysi S
p riih Ic-:, I LI ; previded t li tec~hnedog\ for merg in o Landsat i,.-i th non-image data

L ~if)ee oilaplii tions.

paha n:4as i oii a round m jor met ropol1i1tan areas was mode led t liruungli

liei-mhI ot nof txindsat and ceoisw; datai depicted in an imnage formiat

(Lii-dia a I k-) -Lad cove r maips ard tabul ar reports erlai2lpCen'1sus

I rawts %:hich tyi ited mar~ed trans it ions from non-urban to nrban land WCri

(P rt graiphii appI i i -ti ons, sole Ix' hamsed on the anal vsi s of t lleiemat

ra;p; tid it her no- p onurce mteriail s, have a iso been compIcl ted uit i
PoI Il ome ipp)i icatfon, the ote(nt Al f-or extraction of coalI froml a

au olt seamlit inl Ill lois wa1s dcLerrmincd (l~irrcll and L'lierr\-, 1978). -it

pro, it o i r( dt he hol i ld inP (0 a1 complex: daita base consi st iii- ol sev I

(Ii I i t 4, Ip rio t ha)t i.-ir:- co)ns truc ted f rom ai vatriect y of tSource w atc-r ia I
,oht .1 iva lilis staes frmaits, and levels of comipleteness.; A mo.

r, e tn t il pl ih-at loll Logan;, 1981 ) dea,;lt With the ainl ysis anld modlin i,(I tll(-
en, t iti I I or iL( hr is I i dsc( wu r ri-i nI t h i ii moin a i nous teur ra in.

I-P he..( reit- , st the .S Armyv I-npi ner Topographic Laboratories-,

hll. Pi."ht inltete;(d inl de term ining the taipabil1i t ic e s nd 8 raotlhacho_ of
- i-j ii (IS -i r PP og, e ;11 rt Iiii; 'In g1eodesLy ( P P)appl1i cat ions.. Aftk r

a il i e 1) pmh lit 1b IItI h-s4 o)f t he ODlYSSP*Y Sys teml (a.ve-ttor- bas-ed tipo I pi calIlIv
t i l t ill-( I C I S) I (,r PiPC t; al p I( I i lt i ll (S fai-p i(%' c t alI . , 1978') , tr I F :TI,

rt it I.,r-, birt- intert-sted ili d(-tiiniii if ai raster-bised CJS could hc

S 1 i i IP ,1d 111' v I i homu ii te nl i pIiii-led ;111. The ic ir- e utV t

r r, i I i t I w I llip I'ihuPo) ;i ii)0 Laihor;i t orv it .IlL, wli I c t ccfmnil -*

r I 11 r I I(, (I wsi t I t It ' l II. 'tu p0 rpi - rot tIi s ri-po)rt is to pr i de

f '1i : i t itt t he r in I ts of () Po r sei relit inidiui tic-d a t ,IllP. i n dir
- ut t \ Ii lisP Ordr l-P!U, Anit-odment Noe. 125, eit it ledAnr;i-

K ~ I i1i-l' ti t tpp f ! t (, (I im L ig r Pia t i p, n t led-s P Ii, it 11 I i t a

(o Ipr ("1 h~~ t, ci7~ 1 ~ iTh- il. .o c ~. T e I III 'i )

d- (I I Is r, Ii -ii ' Ii t Ii t I- t x e c t I i) o f t Ie I&G tas



I ) l n it r; t iI n ()iI i ha t i (k Li I m in I i I IL i ofI c rpiah I it i (s o f IB IIS

din i mket r ic t . ti i Ii ia t funi, i ind p) I y'tvn ove r I ay'

N(o t. liiii rsii I li ifoI t Iw ,;i Im 1 1 i v V o i iI r po rr tC. d i p1 tl I

(1 t~ t y ( t If t (Is t on( lil if sps Im I) ad d pitaI irai

rift vi ills V u I I ul Ps t i- s s Si to111 1 rtdd i i l ; t or iat cit

l in t. r; i t ()Ii I It It( tip i 1) i I i L t i Iit t. gri ti. aid mu r e g Ps;I t;I

!)k i: '(11 tt- ILi Il l ti [S IIo )iIi t I k (srines. 1 S ,1C& dift

!I r ii I i , it i t (Ii d i ltit( I v ), ( t M t i lS r u t dsi w L r

liI) oit- Iii~ 11 ( I t leins i (I I- Ii is i c t i : Iui t wt s psi 11 11a

P t r i, It ini I tl- I (I i re ,I it i r s s IinIl (I ) t 1if I iar rep1) rt s
"Imi I i ns .Itr LII c ivi ra-, it sin-l It I(,f itiri.s.

I --a Iti I.I Im,I IrI: it I I 11) I-t 1 pr i sarv sIitt:si rc- p~ilk :,t5~

t ht d, If tt , I r kII)IS ,Iiftd Vi 1  lP I Hit s ict titt r ii I

Io I. I )r- II) iI t Iit it " tlm I- i i; t rsinsfiirntis i-amr

t ~ ~ ~ it 11 (1 I ) I if( m -si- ( F i pnirt- I - 1 (2) t ps ri iihi ft

r I I- -- a-am I I djf i ( F i ),u mu- I -I , ( and I (I I I Cit

%-f). fi- ilit v--i ii 5rtt cdi fi t ri tirm I, m;-i-i hr

ti-I ill-it liiiisiiiiir l--Vit InmIt-s i i!( rt-)sji t irt-

t, k :'I, I o!, ' V

v 111 1 Ilk, I s if I > I f
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twIeire most map1 produtts wecre p)roduced by p r in tur-plot ter in the i TASC

* ~pulic(at ion, map product s were produced Via digiL tal-to-analog photo-recorders

i n t he JPI taisk. Since certLainl inherent di ff-erences exist- between raster and

t(pImhogci 'q~a apriichc.s to daita storage,(, processing, and display, some products

prohiidCed by, JPL we're tot identic.al to those proiducts produced by TASC.

Th' task waIs toi be divi ded into tun parts. Fi ~rst , a hiigh

reso( Ihi ,it C( .t; data ba ise o. a s to lie) c oits t r mc tecd . Thait daita baise ta;s que(rie.d

t ,ofl dr t ri tc the( inio rmi)t ion ret ri ova I capabili ty of I Bi I; S A second &C

aihtash: a to' Ltta)il regist rat ion of- digi tal ima iig e ry (both hLandsait

ont I t i s pec t r. i scaiiner (ISS ) anl"d D(Ie L tes LAp i. nC Agnc ( iA terai data ) to

LK M!CooC dait a ba se . inovcr, nol i napery (itt hc a t tid v a rca a av 1,-;i hale A

Ii. at sc:;le siji tabhle lor in(choSinO in the datal Ia.se. Co 1)smLn01.1 (11t t thalt

5uib~h ~'i5llOP (ior11 )htcd.



SECTION 2

:1 CONSTRI'CTI ON OF THlE 11C&G DATA BASE0

Tit r(;ct i l l i deFicTcsdt ra t i oi da ti h,i ct ccr tlc hC ;st; GuL d

I i .It (tit icci oll I c-itt cI di p)1 e s,,i np s t ecp ccc le ct iv*v r Lcr r
i' I , 1P. 11 ,i s (, T cc tX L , 1)cre )rcce-. s i ng r t L- r tc , i I pro( cL-dures

11i\c- it rciirlc' I ( i t~i hi-,irc Ircir t icon ;md fcrniut icon phicai ()I ti> pr- icct.

li~ t I I- i'- 1 Li F .. c(! :c i ,I i hlI i it thl.t tcrn ) tc pr 1) t main cilca mccI) k es is i c t L.(
I1 pp c i tin prclcrcct i I i,,c ;cvccIvc s d-l> li nt i nct s-itclc~ e ) cccccrdui mtc

I f i, I 1w~ii~ ;cd r, ccrmrncct in (3) ; nt i a I rect i I icat icl (4)
r - tc ':.c-chc r. ) S t L'I-- i Mcad re g icnil fcc) mi cticm a)tnd i dcnIt i t j

( fc iI' i pV It ch( I i Ig tL'ccn- )t cicccrc mcat cmriiI- a m cc( (ILctai ncLd in imc T- Igci

c I" r(j - '1"il xv I k lit c-t ('c- s 1 cc'I)g ;an1d mcL.tcr itLt inp an (2)
i i 11 1t lid~ ric 1i i~t ficcil.

t i I t i ( )II

Ii It re "c pi tc tccc-i i cMli ; i-s r.i s L (,r-I t%'p(. i miacslica r i
1) ro ci jcILnc i~i cinc dtiar mc\clin t he form c

E Ilct i cc1ci11 hatrd y-cc crccdic tci t hi., pcc Ft n t ci 1tI
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L, tint ri Ii L( ran,; torrfit ion. Distort ion r-emoval by rubber sheeting has been
fo)n d L- he L et 't i I or r-ct ifying spat iaIi anomalies f requentlIy attributed
to) dli t trioK iiap pr)r jeit(- ions and map compilation practices. After geometric -

t,I n I r 1,, t i i , t ht. coir rc s pondencu between all data sot s was acceptable
(Filir 2-' 7).

.2. I.' Ve-ctor-to-Imaige Conversion

L;I Ih ain(- and get met r i trans formait ions were per formed on the line
SL r'in tdat ohi th. vle.' lure in vector format . Upon sat isfac tory completion

the s )p1 itj I t ran11o r ma L on a)r in d s (,eec t ive e d i L ng 3of i n e s e m ent
n i ')rrit oii , t lie. vetor dat a were converted into d ig i ta 1 images .Four

i ldi.t ,,iduiI inis or da ta pli nes , i-ere produced: (I) Iland use, (2) 100-foot
tL..-n) Li'. it ion co)ntours, (3) 1(1(-year flood plain, and (4) land use

rcvcin- 1 , (ligitre 2-8).

_7t 1 1t1150~~ map wais digitized in two sections (Figure 2-9); they needed
t' h' hrwdto torm the complete land use data plane (Figure 2-1(0). No
K Kt lt s in-, xtrai I ines,, or artifacts resulted from the juxtaposition of

or tJ1 Luknatic' image' planes.- ,.,re produced, a special composite
ted Ic' oh in ing thle segments of thle fouir source images. That

i ri torr<, ti) ,, ;I compsite_-feature (CF) data-plane (Figure 2-1 1), was
t,! i t' coahl f fe(t iV we querying of the data base in later
;'k.ILit 1K L iit, , imilar in concept to the least common geographic3 1.c .C 12 lii(ud in ODYSSEY (Sharpley, 1978,Ipp. 3-4) and otherW

I ' I I 'ii VL tii () r t m, i caL t o rm h i a

.1 t fl( ;~n !(I I tiit ILi on p)riocess wais pe r fioried on all f our thema t ic
i i j'' . t i lk ]* data planeI,. Being very di fferent from the

It-, IIo .t iI I cudq i n vec(to(r-baised systems wh ic h i nclIude loca t ing and -

-, r-sueic I~- it t and m in i mum mapp i ng on i t s , he I BIS' process
'or otili' L it ass i gus ea ch se(pairate geographic

3 ' I *. it i dI(t it i I i 'itii,0 code.

i~ t k 1, r,.t r I' (I i i t iu by t lie veaidor . TO en1sure2
S ~ ~~~~~~~~~ I I1 il I' Ii r I' tittrtaliles were edi ted. aIt

I l' 11I I i !. j,-- l t ici 5 u e Idu]Ld befo-(re ho i Il i ng

x ti tc I :tI iii~ In un t, ind ils. t* Ii

li k'r. 11(1 d~ t c D"" Dl I D)
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Table 2-5. Composition of Master Interface File

COLUMN Use

I Georeference data base polygon numbers
2 Number of pixels per polygon
3 -unused-
4 Land use Corresponding polygon code from these
5 Contours data planes
6 Hlood plain
7 Revisions
8 Number of acres (computed)
9 Number of square miles (computed)
101 -unused-
11 Land use Alphabetic labels for polygons
12 Contours described in columns 4-7
13 Flood plain
14 Revisions
15 Land use Numeric labels for alphabetic labels
P) Contours described in columns 11-14
17 Flood plain

18 Revisions
19 -reserved for query-
20 -reserved for query-

Numbher o0 unt ries: 764
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SECTION 3

3.1 oTABULATION AND QUERY OPERATIONS

The completed MC&G database can be utilized for a variety of data
processing operations to obtain information about the Ilealdsburg study area
which the data base represents. The most basic of these operations is the

* calculation and reporting of areal measurements for polygonal regions
comprising the CF data base, or from the other polygon data planes within the

data base. More complex operations such as questioning, or querying, the data
base are also possible. In addition to obtaining tabular reports as a result
of specific queries, thematic maps depicting the spatial distribution of
features identified by the query can be produced on request.

The most important data set for tabulation and query operations is

the master interface file. It contains valuable linking information S.

describing the association between geographic regions comprising the CF data
plane and all other raster-region image planes. Both numeric and symbolic
Labels describing qualitative attributes of each geographic region in the CF

data base are stored as well. These labels provide a natural mechanism for

linking the data base to the Htealdsburg study area. Additional data such as
hi storams (i.e., pixel summations by geographic region) which were obtained
durin, the image plane overlay procedure are stored in the master interface
file.

Image planes are not required for simple tabulation, as all data

(labels, codes, and pixel counts) pertinent to the operation have been
previously encoded in the master interface file. However, several image

planes can be required for query operations. The most important image plane
utilized in querying is the CF data plane. Other image files which are

frequently useful include geographic feature outline and region identification
images of the four thematic overlays. The outline images can be used as a

sp:atial referencing tool, providing a cognitive association to the Healdsburg .. .
:tudy area, while the various region ider ified images can be directly queried
through the master interface file.

3. 1 AREAl. TABULAFION

0 lThe master interface file contains most important information S
ne('ded to compute areal measurements for geographic regions. For each
gcoraphic region comprising the CF base, its identification code (paint

number) is found in column ) of the interface file, while the numbers of pixel
onitq ,.nta ined in each respective region are stored in column 2. The pixel

coont; were stored in the master interface file during the image plane overlay
ste.p covered in Section 2. ''

3. . I fCalculat ion

Since the pixel counts (column 2) for each region in the CF data

plane (column 1) were calculated previously, the calculation of area in
sliccif ic unit measures, such as acres, hectares, or square miles, was a simple

3-1
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operation involvin§ the mult ipl ication of pi xel counts by computed scale
yconversion factors. The scale conversion factors can be plugged into

simple algebraic expressions:

(1) ACRE = NPIXELS * 0.00182736 or
(2) SQNI = NPIXELS * 0.000014348,

whe re PI'IXELS is the pixel count for any given geographic repion, and
I,. (i) IP736 and (.00014348 are respective areal scale conversion factors for _
sires and square miles. The results of the calculations, ACRE and SQMI> were
s;tored in columns 8 and 9 of the master interface file and were printed with
tie execution of an interface file listing program (Table 3-1).

3.1.2 Aggregation by Land Use Codes .0

The tabular listing referenced only by region identification codes
t, t he CV dota plane was only marginally useful. It was hard to interpret the
me an i] oof thu reported information in any context with reference to the study
irc, . A more useful analysis tool would be obtained if areal calculations were
lined to specifically known tiematic features from the source maps. For
e.:-:rnp I, the land use overlay could be effectively used for that purpose, and
SUCh ii report wals easily generated with information stored in the master inter-
fac file. Columns 4 and II contain important attribute labeling information
lr the generation of areal tabulations aggregated by land use codes.

The process of obtaining a tabular report of areal coverage by a
slot ifi ctopical theme, such as land use, involves some reordering and aggre-
p:altion of data components in the master interfice, file. Since the formation of

-,, ompl et( land use regions would reqouire the merging of several adjacent
r.gions iin the CF dati plane, attributes of those smaller polygons had to be
m(erg:ed in the interface file as well. First, the file was sorted numerically
H- ,rde-rin rcgion identification codes (column 4) representing coding assign-
!"flit> :;lde to the land uise r, gion labeled image during the PAINT process. That

pertio alused a juxtaposiLion of all data representing specific land use
h!,,iN t,, :idjaceiit rows of the interface file (Table 3-2). Then pixel counts
i . 1' 1 dati Pllane regions which collectively represented specific land use-

r, .i !, .-,: re ;i. re.;ited to ohta in total areal defini tions for all independent

11 ct n. r WeioS wi th the data base,. With the addi t ion of alphabetic attri-
h iI la- I fo, r the i)d use regions (st ored in coilumn ]I), a final report was

rlr i'cd (Tahl(, 3-3).

A s opllI ttd ea irl ier, tihe relative map scale of the data base is 1:240,000,
c, in , a led to l. I ofI the or igi n I map base havi ing a sca it of 1:24, (100.

At :I H ( )111 1) ixel equills 9.18 x 10(-3) acres or 1.43 x 10(-5) square

1- [ .s. In o nvent i nii representat ion I iicre equals 108.9 pi xc Is, and I
squar miIt love)rs 69,696 pixels. The linear resolution of a pixel is

)l 400() feet to cover 4(( square feet. The total study area, 1,0)8,()0)

pixes, covers 14.46 squaire miles.
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Table 3-1. A Portion of the Tabular Report Depicting Areal Calculations
for the Composite Feature Data Plane (The report was generated
from the master interface file.)

HEALOSBURG QUADRANGLE: NW QUARTER SECTICNr.FFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SO FT o

!BIS TEST DATA BASE FGR
U ARMY, ENGINEER TOPOGRAPHIC LABCRATOFIES

LAND -- AREAL CCVERAGE --
USE GEOREF --

FOLYG]N FEGIONCODE CDDE PIXELS ACRES SO MILES ----------------------------- ------ -------- ------- --------

1 1 109 1.00 0.00156
2 2 209 1 .92 0.003003 3 52033 477.78 0.746524 4 700 6.43 0.01004
5 5 385 3.54 0.00552
5 6 318 2.92 0.03456 At
6 7 19199 176.30 0.27547
6 8 64 0.59 0.00092
6 9 13690 125.71 0.19642
6 10 2154 19.78 0.03091
1 11 19591 179.90 0.28109
8 12 1601 14.70 0.02297
8 13 8 0.07 0.00011
d 14 11 0.10 0.000168 15 1311 12.04 0.01881
8 16 35 3.32 0.30350
9 17 1992 18.29 0.02858

10 18 401 3.68 0.00575
10 lq 8 0.37 0.00011
10 20 124 1.14 0.001789 21 39 0.36 0.00056
11 22 476 4.37 0.00683
11 23 3973 36.48 0.05700
ie 24 443 4.07 0.00636
13 25 1302 11.96 0.01608

5 26 13 .12 0.00019
8 27 12 0.1 0.00017
8 28 271 2.49 0.00389
9 29 1203 11.35 3.01726

0 11 30 73 0.67 0.00105 0
9 31 616 5.b6 0.00884
10 32 366 3.36 0.00525
14 33 2667 24.49 0.03b27
15 34 799 7.34 0.01146

6 35 13805 12o.77 0.19807
b 36 112 1.33 0.00161
It 37 71 3.5 0.00102

9 38 468 4.30 0.00671
6 39 113 1.)4 0.00162

17 4C, 1180 i0.64 0.01693
10 41 53 0 .,t9 0.00076
8 42 3,3 0.35 0.00055
0 4t3 464 4.26 0.00666

16 44 162 1.49 0.00232
11 45 313 2.87 0.00449
11 46 85 3.78 0.03122

*.@ 3- 3 S



'a le 3-2. Interface File Reorderd to P lace. 1, lld niju(, 1 i dt IsC RL.
Labe I Code in Ad jacen t Pots o! tiet. I n tr lae iF I ( artia
i st1ing)

HEtLDS UC ,UA[CNOLE : Nw u -T-- <. L N
qFFPCT VJ PIXEL SCt L: I:240, r) P!XFL 400 SQ FT

- c" ¢,  TE ST A A "-e. F
UlS AgYV, 5NGINFF= TrCD-, , ;:AFH IC 9',:,_ :'

LANC -- " - -, C v - --
iSE , -----POYC, "
CCDE _ D:. IX:LS 5C 2 2(2 NILtS 0

1 1. 1' i .w0 0 uu I t S

2 2.22 C. 6130 Q
3 3 7 )Y) 411.18 ").74t 2, _3- 15 1 .43 0O. (JU4 2

2 4-t 26 D.IH. 0 CO 2
3 24 ,1 7 ." 0 )S4 0 ..). C).O(,13

25 , 13 . C. 2 i9
.5 21 10 .C9 C. 4Y)1'

302 1 7 '.,5 (.COc6C3 .0 1 J.i C.00030
5 13 0.1? C.CO01 v
3 321 64 ).59 C.C00923 -2 1 0 c; .;. 00016
-3 3Zo ?2Y 1..C C.C) d6S i21 2-t 1.22 r'),. 3 1,'
3 331 ,, : •.cuob6
3 . c)*: .00)53 343 2 1.'4 0.00337

i.'2 C.'022

3 362 cl .). 2 C.OGc.
165 q 3 0,o & .00133

14 C .' ) 0

203 3 ".3 C. LC C0 58 10: t1)T D.2 .311i
7 C 9 1 ) 1.C CC80

6 - Ii ).c4 z. CIc 0b 17, O '. C.C, Ce3
1 k 13 C' -C. 1'7 -Y3

C 3P "1r) 126. 11 o. 1907U 18i -_5 .2' CC,)D'L7
21!4 ? r3. 2 5 0).UU03%"* e. 1 ~ n,6 O.u1 (."0,COt ,5<

4 113 1.I . t
C 1 0 7 0.0C, 0

1 l- I.i1 C.L3 17u !90 ) .*. C.CC14 2e) 43 *'*.14 C.OOoco0. Li 12/ 1.11 (;. OJ174
C U- 39 )..sn C.O00bt.
C. 1'), 1% 5 ).'5 0.3 311 8 93

c~ . _

5 0-', 4

* .. . .



T , i e 3- 3 . L is t ing wit L \t t ih it i ] t Aid in t r1)r ti I I tli

1 fn L o r 1-< c t i li lf - r t ( , r t is t i )

6ltS2 0UC

.SUPG UJAN(;LE: NG tLaE--,QT E SFCTICN
T FFEC / : -IXEL SC~.LL: i:240.000 I IXEL = 400 So T

I S TE S T  r) t 7 ( -

- PL LY, - ---- -- - C-V - - -  --

kCDE Lib;L PIXELS A -GKIS S.J MILES

I ,j TS foe 1.00 0.00156

1)9 i.00 )].C015t

uD i . 92 ).00300

2 0) 1. 94 0.t)0.)00

3 IJPS D20 30l 71.73 O. 7',6t2
3 U S 156 1 .43 J.00224
3 U% 20 0.18 0.00029
3 lBS 67 0.t2 0.0009b
3 J, 9 0.0 b 0.00013
3 UJS 13 0.12 0.0001
3 I S 10 0.C 0.00014

1jp 157 u.95 3.31086
U S 21 u.19 ).00030

3 u*' 13 0. 12 0.00019
3 Up 64 3.59 3.30392
3 URS 11 0. 10 0.0001(
3 J, 2181 19.11 0.02986
3 US 24 .2 3.00034
3 UPS 61 0.56 .00088

j jC Z 38 0. 35 0.00055
b L) .2o 0.24 3.00037

3 155 1.42 0.00222
upS 35 0.32 0.00050

3 UPS 46 0.42 0.00066
3 UPS 9.3 0.85 0.0013-1

55730 511. 15 0.79961 S

4t 'T 700 6.43 0.01004

7)0 6.43 3.01004

SCV 385 3.54 0.00552
t tlgV 318 2.92 0.0045b

703 0.46 I.O09

c14 0. 13 3.00320
5 0.32 0.00050

6 UPS 197 1. 32 0.01144
t u4S 56 0.51 0.00080

6 IJP 70 0.64 0.00100

*3-5
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hEILGSBU , C P ANGLE: N QUtkTER SECTICN
FF TI VE PIXFL SC L : 1:240.000 1 PIXEL 

=  400 SQ FT

: " S TEST CATA B34S FL& 9 7
uj M . N( ;I'JFk TCFCG&HIC LBCPAT]IES

A,,,E;ATIrN Y tLL UN IQUE THFM.TIC CCMBINATIONS

-D AT PLA'NE A T I UTES - -- AFEAL COVEP , --

1 N4 IN ) M r L ; -F " D L i S r

Y7:A J ?LFV P'AIN fHING- PIXELS aCFES SO MILTS

c 50 r LC 9 279 85.Z1 0. 13313
0 V 1259b 115.67 0. 18073

3 Acc 59 A6JV ACC 1183 10.91 O.01105
c C 50 FL' ' V UI1 940 8.6 0.0134,

c - [ L59 3 R-V 15027 137.99 0.21 61
4 A P 50 qdLC 75) 6.69 ).01076

I 50 -L C AVV 125 1.15 0.00179
p 50 A9'V 7533 69.22 0.10815
P 50 jLV AVv 1001 9.19 .1436

150 &7clV 74268 b61.98 1.06559

Li ¢p 150 '.C V UPS 1827 16.78 0.02be1

250 A V 36630 336.36 0.52557

25 ' V U S 332q 30.56 0.04775

3,0 4'3 V 12974 119.14 0.18t15
_A V 7301 61.04 0.10,+75

.,9 5545 50.92 0. 0795t.

L/ ,50 A pV t 9 6 3  63.94 0.09990

P 159 LP IV 319! 29.35 0.04586
5 AB( V 3536 )2.47 0.05073

150 " 2004 1;.23 0.0.0C 4
L vQ V 36,: 3.54 0.00554

t t) A t'IV 840 7.71 0.014053 ; 5 L40 24 1 4 3 0. 48811

' 3 L Vv 2o1 /.40 0.00374
" 7) / ;V 6152 1 564.95 b .8b279

i ACC 23 0.20 0.0003

u/ J i2 A t m 
' VV 2 lbS 25.3; 0.039)7

* v : F :V UIV 1918 17.61 3.92152
i.0 ArL I1A 32 12.23 0.01911
W C v 34011 312.31 0.4o 7v

I I5 t V Up 4039 37.27 1.3524
.. L V 256') 22.50 O.O6bb

tI , v uc 241 4.29 0.00-)57
V :, L V 573 .26 3.00022

'.VV L' ' 70131 644.45 1.COoS5
Svv L AJ 2 .. 0.C00C 0

V L - VV 11 1.97 I.I31t. 5
VV '0 t V 46543 445.76 0.( W 4 9

) 3,1. 57 0.0c163

,) ,pv 'I t AVV 1931 11.73 0.02771
, V U I 2o 4.83 0.00155

J/V 1St) L 24i .2 0.0035
1-' A<V +5291 415.n7 .o4654

0 5-
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I L1ind t'( Arcas Encoded with

, " j Nt. A, L Nq OUAQTER SrTICN
, 2v; , R, l--: :240,000 1 DIXFL = 400 S4 FT

T S T tA T A AS r FP

4t: . LA, Cr'vc U'JITS COY ED 4CC

- ')LA ,P ,' 1I;UTF - -- AREAL COVERAGE --

'I J', A I u L USE
P L '1 PLtIN cHAMf;E X LS ACFES 50 MILES W

1222 11.22 0.01753
(1 ' -l)S 941 8.03 0.01349-V 197 1.81 0.00283

7 tr C CC 1183 10.91 0.01705
C V 2144 19.69 0.03076

,, J, L- o r3, 3687 33.86 0.05290 .0.
i ArV 2190 20.11 0.03142

S) A168) 15.51 0.02'.23
t v 134 1.23 0.00192

C O 1 -) 14t31 13.14 0.02053
C 0 ELt 6112 56.12 0.08769

L C AK 982 9.02 0.01409
.) , :'V 91 0.84 0.00131

-0O 0.92 0.00143
- ? , V 149 1.37 0.00214 0,

• 1R( ARlV 3173 29.18 0.04560
1 73 ,CC ve'V 447 4.10 0.00641
1 13 it EL. n 313 2.92 0.00456
1, A 15t v 144 1.32 0.00207

), C _O -K1v 1733 15.91 0.02487
I -) 15? ,CV2953 27.12 0.04237

I 1-OV 1308 12.01 0.01877UL 7 FLu 2849 2t. 16 0.04088
7) 1344 12.34 0.01928

C 17) HCv 1351 12.46 0.01947
CC 1)o Ah.v 1143 10.50 0.01640

39030 35b.40 0.56000

'- ,. - -"6- . " , ."S l
" - - -" '" " '" = 

"
" " '
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where in this case the computer is asked to find all regions with topographic

relief codes greater than 2 but less than 4. Again the result of the query is
binary, either true or false depending on whether the topographic relief code

is between 2 and 4 exclusively. As in the previous example, a tabular listing
(Table 3-6) and a distribution map (Figure 3-4) were produced.

3.2.3 Mlultiple Column Queries

Queries are not limited to asking questions from single columns in the

master interface file. Queries can be formulated to involve multiple columns
aIs we l. For example, to map all lands within the flood plain but below 100
feet ('30.5 m), the query statement is formulated:

(C17 .EQ. 0 .AND. C16 .LT. 1).

The question which has been posed is to identify all regions having a code
,(I (within the flood plain) in column 17 and all regions less than 1 (below
PH) feet) in column 16. The results of this query were reported (Table 3-7)
10(d mapped (Figure 3-5). Of course very complex queries could be formulated.

S m, of these will require several steps for completion. For example to show
al 1 Lind use polygons which have been altered by revision, the query starts
with ;In easy expression:

(C18 .NE. 0),

hut bcomes complex in subsequent interface file manipulation and merging exer-
, iscs infvol ved to determine hich land use polygon codes (stored in column 4)
haive ben partially or completely altered by land use revision. As in other
querie.s, a tabulation (Table 3-8) and distribution map (Figure 3-6) were
prod uced.

3*13
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Table 3-6. Tabular Report of All Areas Between 300-400 feet in Elevation

,16• L F .jt-r

'-c- -r TV, PIXr SCPLi" 1:240.00 I 2 X FL = ttlo i FT
1r 3 T ."r ST OtT 1 P F . . -.-

11 P-.Y. rNGI hF-R T PG'?6t" FHIC LAoJ-, t "'Ir I F S

0 Or-Y: 1LI !.P 4 A i;FT,,;-P" 31}0 ANIL 40:) FT

L AT PL t, N'"' LJ 'rS - - WEAL CLVE -G -- "

LY ':-:!,  ., r-L 7F) L tUS"-J31 [L'V OLtI N CfIAN& I XcL S ACI- FS S) PILES

3 5 0 H A ,V C. 6.5i 0.00092
35.) E,)V 1 3-s4 127 .58 .. 199-5

0 , S 3 0 A .iiV '5 ) U.4c (). 0072
V35 12.3 11.05 1.01726V, VV t)O 0 f, V 3 0.17 ,'cO0:111

j) WV 35) tPV 124 1.14 0,C0178 0. _
, V 35 V 3606 3 36 0. (.O 52.
V" 35 ') 4 H V 573 5.26 ').r0622p 350 A 6c V J 3 4q 30.75 0.fn4t605
- 351) V 2 .b 1.89 1).LO2s(L - .350 A &! 822 1.55 0.01179
PF 3> . Pr V 504 4.63 0.007,3, -- 1 350 AB, V 6093 55 .5 0.08142

- 39 6-1 a- V 212,> 19.52 0.03050 S.
1( 35' :? -i V 7125 70.94 '.11C84, - 350 A?V ,79 0*c9 1.O)4l-9

A550 AP, V 31 1 3't. 32
. 0VV 3q 7V 311 k.76 ".')0,,32

o C 350 ,ECV 9204 64.52 0. 13206
ji4 4P 350) PV 33 0.30 0.O 004 7

350 ,3 V 335 7.67 0.01198
t T 350)  0.b6 0.C0135

SI - 7 1D 1 6.99 0.01192
350 W) V 5)3 14.63 0.022'-

5 Lefs 501.78 b. b,03
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Table 3-7. Tabular Report of All Areas within the Floodplain

and below 100 feet (I of 2)

-. .. •

-HEALDSBUFG QdADRANGLE: NW (. )JARTER SECTIONEFECTIVE PIXEL SCALE: 1:240,000 1 PIXEL = 40U SQ FT

IRIS TEST PATA BASE FOR.
(IS ARMY. ENGINEER TO'LGRAPHIC LABORATORIES

oUEPY: ALL LANDS WITHIN FLOODPLAIN AND BELCw 100 FT

Lt. ;J) - DATA PLANE ATTRIBUTES - -- AREAL COVERAGE --
JS- --

C,GI I LAND MVEAN FLOOD L USE -
USr _LEV PLAIN CH4NGE PIXELS ACF ES SO MILES

3 UPS 50 BELO 1191 10.94 0.01709
U URS 50 RELO 3412 31.33 0.04896
7 4S 50 iELC 19591 179.90 0.281.09
8 F!- 50 BELG 1639 15.05 0.02352
9 q 50 BELO 35 0.32 0.00050

L 1 JRS 50 BELC 392 3.60 0.00562 J
19 r-n 50 BFL0 153 1.40 0.00220
29 A1zS 50 6EL 0 425 3.90 0.0010 .
3u FO 50 6ELO 354 . 5 0.00508
40 50 8, ELO 223 2.05 0.00320
41 AVF 50 RELO 12 0.11 0.00017

E2 VF 5,) BELO 1196 10.98 0.01716
43 AVv 50 IELO 1223 11.23 0.01755

AVF 50 REL 3174 29.15 0.04554 A
45 5') EL Q 449 4.12 0.00644
5,) AVE 503 ELO 1796 16.49 0.02577

LiU T  50 RPL,3 201 1.85 0.00288
LR 5) 4FLO '+45 4.09 1.00638

61 UE. 50 BELO 3843 5 0.05514
,2 UPS 50 8EL, 584 5.36 0.00838

3 V 5' ELC 211 1.*94 1.00303
-3 AVF 0 PELC AVV 9? u.89 0.001.5 .,
6 Jl o  50 0FL db9 1.98 0.01247

t0 ,JIS 50 FLC 6,3 6.30 0.00964
13 JH EL) 121 1.11 0.u0174
It 4F 50 RE L" 781 7.17 0.01121

8 JrS CL 535 ,.04 0.00725
ii dJS 50 iFLO 291 Z.73 0.00426
h) VV 50 3ELC b58 6.04 0.00944
i5 50 RFL( 333 3.06 0.00478 6

WVV 5,2 3FLL ICC 25 0.i3 0. 000-1
S 5,) PEL2 100 t.43 0.010).

,A 50 'FLC ACC 49 0.45 0.00070
LL 5:1 FLC 850 7.81 0.01220

,Vi 50 ELC 50 -. 36 0.00525
*jc S 50 RELC- 74 0.08 0.00100
0 JT 5") F LC 129) 11.85 ).(11851
j7n 50 1:L, 486 4.46 0.09 7

IP L' 50 'LO 393-) 3o.09 0.05639
L,,IVF 5 0 BFL 3 354 I 32.54 ' 5.05085
112 VV 50 9ELC -VV I11 1.07 0.O0lLd -

JVc 50 'FLC 2719 24.97 O.0.3O 1
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Table 3-7. Tabular 7.eport of All Areas within the Floodplain i
and below 100 feet (2 of 2)

HEALDSBURG ,jIJA DPANGLF: Nw QUAkTER SEC'IC-N
EFFECTIVC PIXFL SCALE: 1:240,000 1 PIXEL = 400 S0 FT

IBIS TEST DATA BASE FOR
US ARMY, ENGINFER TOPOGRAPHIC LABCRATCJPIES

1QUE Y: ALL L-NDS WITHIN FLOODPLAIN IND BEL[W lOu FT

Lt.N) - DATA PLPNE ATTPIBUTES - -- AFEAL CCVFRG r  
--J S: -- --- -- -- --- ----- -- -- ---- ---- -

,) LAND 1'4EAN cLOOD L USE
-JS ELEV PLAIN CHANGE PIXELS ACfFS SO 1ILLS

1J3 VF 50 PrLO AVV 164 1.51 0.00235
1)4 1CP 51) BELO 4VV 125 1.15 ').r0179
106 -VV 50 BELO 48300 44-.52 0.e69301
I) 1 VV 50 3ELC 3613 33.13 0.05270
10') JP.S 50 RELO 791 7.25 0.01133
12L /S 50 FELC 83.1 7.62 0. o1191
12_ vv 50 3ELC 231 2.12 0.U0o31.
123 AVP 5) BELC 6393 5b.75 1.09 18 n

l_0 !vv 51 3 ELC 516 5.31 0. u0829
* 122 3 3 50 F FL C' 183 1.b8 f0.C0263

P. v :0 P LG 913 b.43 0.01317
13o JES 50 FL- 4039 -7.55 0.05867
138 AVF 50 3ELC 40) 3.67 O.U051'
14; )CC 50 BELC 61!2 56.12 0.1b76c
144 -16 'ELG 413 4.34 ,1. 0067 '1A4 VV 5 0 6r-L C 11621 108.55 O. L 6 i,l I

t i.( JUS 50 RFL 1537 14.11 0.02205
Itti %VF 5" LC 52 0.48 0 .C'0075

1 4,2 50 83c:L C 32 69 jo.02 0. 04tc90
1 1o2 Avc: 5) FL J 454 4.21 0. 00u5 1
15 VF 5) RELr 3931 36.10 0. 0564n
1 AC o  50 3 FL 5) o.89 0.01076
1(2 ,JJS 5;) FLLG 24 L.22 0.G0034
l 1 r:CC 5, FL C 31i4 e.92 1. 0045c,.
1 7 VF 50 z-L' 4503 42.18 0.0o590

v vV 0 ELF 9 42 8.65 0.01352'~ V. 51 '3 FL 3 13 71 12.59 ).11 Lit-"
f.-3d 50 tFL 2205 21.07 0. (32c,3

L I C r 5:) 6eL C 28 4 Y 2t.16 0. 4086
1'0 ,JR 50 FLG 249 2.29 1.0J57.

i L. 50 F L 0 2 1 7 .b' t Oi .o 1 b 7
.. 1i LAVVI5) 6L 14.93 3.02333 -

:;F 50 EL L 1441 13.2" 0206t'
2id 50 LL 793 1.33 O.o1145

25: AL. 3802 34.91 0.05 455
' 1 VV 50 8ELC 1.98 1.0124 7

17- t33 117.37 .2713
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Table 3-8. Tabular Report of All Land Use Areas Altered by Revision

HEALDSBUEG QUADRANGLE: NW QUARTER SECTION
EFFECTIVE PIXEL SCALP: 1:240,000 1 6IXFL = 400 SU FT

IBIS TFST DATA BASE FORl
US ARMY - ENGINEER TOPOGRAPHIC LABORATORIES

ALL LANDS EFFECTED BY REVISICN

LAND ATTRIBUTE == AREAL COVERAGE ==
USE UP-

POLYGON LAND L USE DATE
CODE USE UPDATE CODE PIXELS %CRES SQ MILES PERCENT

63 AVF SAMF 1 19717 181.0O 0.28290 83.67
63 AVF UIS 2 1918 17.61 0.02752 8.14
b3 AVF ACC 3 22 3.20 0.00032 0.09
63 AVE AVV 4 1907 17.51 0.02.736 8.09
72 AVV UIS 2 526 4.83 0.00755 100.00
75 UIS UIS 2 1000 9.24 0.01443 100.00
77 ACC UIS 2 940 8.63 0.01349 100.00
87 ACC ACC 3 1188 10.91 0.01705 100.00
88 AVV ACC 3 4334 39.80 0.06218 100.00
91 WS SAME 1 755 6.93 0.01083 92.41
91 WS ACC 3 62 0.57 0.00089 7.59

102 AVV AVV 4 2048 18.81 0.02938 100.00
133 AVF SAME 1 8768 80.51 0.12580 88.68
103 AVF AVV 4 1119 10.28 0.01606 11.32
104 ACP AVV 4 1126 10.34 0.01616 100.00
112 AVF UPS 5 43,38 39.56 0.06181 100.00 -01
113 AVV UPS 5 954 8.7o 0.01369 100.00
114 ACP URS 5 1712 15.72 0.02456 100.00
120 AVV URS 5 2266 20.81 0.03251 100.30
126 AVV URS 5 2100 19.28 0.03013 100.00
Z9 ACP URS 5 3443 31.62 0.04940 100.00
131 URS URS 5 1687 15.49 0.02421 100.00

* 'O

J.
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SECTION 4

(IIN11CLUSIONS

Thc if) IPPk a1 lrhg 5I ptBased A pproach to Napping, Chart ingp, and
tdecs';, I,,5 hel t-,1 .('ipIet.l! L~a d besi ut efforts basis. Most items outlinmed in
ILLoic yssc on(eti 1 .2.1) ;nd the MC&C t asLk work statemeunt.

r' part'd h th( iKFl "1 i[.V en' ;trtttflo'ed . 'lil produtcts ;od results obtalined
F, r'. tihti s I tic!y t lot! i 1 , I to) L lio s produced hy TASC ( Sha rpluy , 19 78) in

.il Lar I it I stoP' i ) r , ot;lkt the spe-c i fit ftutlres and data processing

i tio ll:il I i t1 m;t I Bhis I Itoigo'e GIs. Inl completLing the ' MC&(; task, several
I :'prtvm~lt ta I a 1I)r -,ion01) of IBIS capahi I i t ies were identiftied and

i coytc ( r id t a ;1,1 1),?t ion (, ti he sUctLi onl.
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phil osopl-v and approach to the processing of spat ial data affect the actual
rat. expended in both the bu ilding and processing of a data base, as well as

thLc l:ui hi Ii tv to solve a variety of complex GIS related problems with the

.2. 1 S'.'stti C, ,fi.oration Implications

Tire most fundamental difference between JPL's and TASC's approach to
(':CM t,ptrt, ions n r os out of differences in the basic components comprising

L ,it;l hlstss 1or both systems. ODYSSEY in a topologically structured data base.
Th(, -,o.t h i elerent of the data base is the point on a Cartesian plane.

(;rups (,t j)ints torm line segments, and several line segments are chained to
,r pi t<n. Thc concept of insideness (i e. , being inside or outside a

i 1 ic ho) is not intrinsically known without inspection of polygonal
d, C1,or I inc sLgents bordering a polygon. IBIS is a raster-based GIS, the

4. r imagu hu Ing th basic format for data storage. Though line segment S
i k . i pri Lssed, t ey are i ncALIded in IBIS to provide the mechanism needed

t,) 1(1( non-intigt spat ia i data to the data base. Where ODYSSEY considers points
hN th( basic geometric unit, pixels serve the same pupose within IBIS.

Pi xels are a unique storage feature. They do not need to have
:,lici t positional referencing as their position is implied by their location
ii tie( rostejr display. With IBIS, a geographic region is defined by all
L jck,'nt pi::uls having the same gray value. This data storage format favors

<itmpie hi tm'rammin ritechniques such as image plane overlay or areal calcu-
i, ind also enables the utilization of the entire VICAR image processing

0V tO prigram libra rv as a supplement to IBIS programs.

()lt ptt Products

Both (;IS feature tabular line printer and spatial display of data.
', tj,, ,I tibulair reports available from both systems are virtually
ilit ic.i1, 'Is the same basic types of information can be reported. However, .
:'p> derived from data base queries are distinctly different. Since ODYSSEY

i.,i a'th odros, only the bounda ries of geographic features can be shown

(H arc 5I'-1). : ith complux topology, it becomes hard to determine what is
id ,Lit is outside the polygon(s) mapped. IBIS, on the other hand, is

0 Pc..I h;i:s.d system, and mapped areas are displayed as regions of uniform
0 .~vt 000c. This feature of IBIS improves the visual discriminability of

:id , t ii .r complex features. With this display format, edge features
o. icd t(, improvu spatial referencing. By extending the display to

•r-it r oie ,ns, complex queries with hierarchical answers can be
a i . J , '..:i.II (ii;urc, 4-2).

rn 1,r t I vS paice and Time Expend i tures

a tri to a.sscss the comparative expenditures for MIC&G appli-
'.' tic FAS(7 'Id JPh. studies. Both projects involved considerable

r , ' , Pi a,.,I ,;,r:i n ; a nd optrat iona data processing i n a product ion

4--S
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rint t o I d he less expensi ve for e ither G IS. St veral tables were
prepa red ho TASC to assess the relative requi rements and costs of processing
d(Iltl k ,'i~h O)DYSSE*Y. Some of these tables can be modi fled to compare IBIS to
ODYSSEY.7

A comp~ r i si on between the number of geographic regions (IBIlS) and
I (ODYSSEY) comp r ising each map over lay in bot h sys tems (Tabhie 4-1)

sa:st hat ill m'ost casess the IBHIS data set contained more regions than
I 'usof t he, samek ODYSSEY data set. The di ffe rence can be alt t i hoted to

t[hu dif( ft Ceo tun s t o ralge sc hemes f or polIogona I datLa w ith ODYSSE Y ajnd geogra phi c
recIions, with IBIS. 1With ODYSSEY, the topological structure of a polygon
r(m iosi i I i nt ac(,t ueven ii lne se gmentLs c on verge , o r a p inc h oc c urs a t one o r

svt r;l pa1 11COS . 1%itLh I BI S, w.hen 1 mne segments de fining a geograiphic region
hee )mi. pin cli. d, tio( ()r r more independent regions will he formed du r ing the
cci.Joi)'assignment process'.

ThLi-si. e-xtra egrpi regions can he2 dealt with in Lwti ,,avs. Wih
nc. lt i d , tHe p i nchled region can be rec orded to en sore t hat eaciih sob region

is ~ ~ O assl igi. 2 u aer on iden t if icat ion code. Th is proceduire , ho)wever, is
[abcmt esi i nd t ime,-consoiiing process. Thle other method is more

t riiki'fIit I os'ei V l It' i] 1 v 11VVUs man 11i p)l a t i On o f the1 interface f i I u representing
I I L ri . i in Ii hLi. 1d dti tl a plane

[<[inilmpi ii~thei nomber of polygons forming thle LUX; data base
til NDYSSL\ v.i ith Ll nuhbcr of regions comprising the CF data plane, the IBIS

dii a p I iTO viii t ains s'i "nilii nt iv less spatial are.as. The difference here is
h;1t IllS Ii rucd im(-nt arv sliver removal algorithm inclu~ded in its region

I t 10tic hiiss lI ODYSSEY does niot. A threshold parameter is
[i(( ili it. IBIS p int ing process that e'ffect Li ve'v limits the2 miliMU m size

I a> H T i-TiIs.Alil pxel comprising those small polygons are
i . t i' idi a I 1 vp ii (Mn a ran1dom a ssi gnment basis.

'1ib Ii C' I . [hitd a B se Si;,(- Ciompari sons

I), t a Si t Nuimbe r oif polygons l
TASCa JPI.

Lind Ti1. 210 229
IiiiiyiJ~~v70 77
h~1 d 111 TT3 4

*Lind ll Ti( revis'iini N.A 5

sicts 958 763

ii T~i' lit i t~ T)it hi(. cipT[T .itir tL ho i I d t ie( data base

tI : 11' t ti lt I P . I ilTT i OC I . i pp rciii Ii req tiii ru nea~ir I % lihe some. amoun t o~ f
pi t i t ill iTli I[dil i t iL d'i t a b "s, ( Tablec 4-2) . Bot thle J Ph appiroachi toi

it w>'k rI Iv i i lii t i( inTT 1% taste r, iii leI tire T:\SC qui.rv prceduire see~ms
r t huTi J1[1'



This comparison should be made cautiously, 'or different computers
were utilized by TASC and JPL, and the output products derived from the data
base queries were quite different. With the TASC approach, simple plots were 4
produced, while the IBIS approach involved more complex image generation
procedures.

Table 4-2. Comparison of Processing Timing

Op e rait io n CPU Timings
-Data set __________________

TASCa JPLb

Data set preparation 37 total min 23 total minAD
-Land Use 15 min
-Topography 20 min Average time
-Floodplain 5 min 5.81 min
-L..U. revisions N.A.
Image plane (polygon) 7 4.2
Query 12 - 24 sec 2 min avg.

'IAS(; CoMpter was PDP-lO. Source: Sharpley, 1978.
(11omptter was IBM 370-158.

i RFCOiIMENDATIONS FOR IBIS EXPANSION

* Iii completing the MC&G task, it was determined that some IBIS
iii oo I d be mod i f ied tob oeuefland effective. Other features

1<?.(-, 1 Ii Vra v improve the capaii ity of IBIS in man!ipulating geographic
cid t rma (f spaitial doato we re identified. Specifically, three research J4
t Ili li hCe WLt fi11 for further invest igat ion.

i(dImage Query

* ieir in , tht cie eeen in ol(f t he 1MC&C project (,JPL Task RD- 182) , diata

in ptirormed by sunrninjg quest ions [io a special tabular file
I i , 'iI I ,I i nk ed a ) CF dait a pl1an, th le CF daita p lane be ing an

IW( t I on11 i (j it' geogra ph ic reg ions f ormed by thle comb ina t ion
Ia ! I 'iplmnen I (lnld kisc, ,t opogra phy, tflood pl inr, and la nd uIse

iniia(itl base,(. When101 quer wasLA made, regions fitting tihe
* . 11 L,(1 ' 5lf 1lagped aind mapped thurouigh a process similJar to

1( miis rait tld , t procldure proved t o be efctIcct ive f or smal I I
1 1, i/A of tl(ikhki rg . But it fthe number oif data planies compri sing

isk f'at [, Is Ild /()r [lie extent ()I the study aireai were increased, the number
,,t iieirajihi regionls prodlm ed would preclude' the construction of- the

fr I r:1(e baise aind t abulIar f ilec,. Consequent lv, another method for querying
inih( r-riihfttud. A~ more sopllistiuated quiery based on the analysis of each

i1t I vi dliil ti vrlfi i ta plne is one approach to tis problem. Such a

4-7



procedure would involve breaking the query down into questions pertaining to
each individual data plane. Then each data plane could be queried individ-
ually, producing several binary masks. The logical intersection of these
binary-mask data planes would be the answer to the original question.
Currently, software does not exist for this procedure, but its benefits would
be substantial. The procedure would involve optimal methodology for synthesis
of the binary masks to determine areas of logical intersection. As an alter- .-

native to the current methodology, this technique would involve direct queries
to the image data planes instead of through a tabular file.

4.3.2 Point and Line Overlay

IBIS software exists for overlay of two or more image planes.
Results from the process (areal measurements or pixel counts) are stored and
can be reported as a regular feature of the information system. This is how
acreage tabulations for land use and other thematic features were derived from
the data base for JPL Task RD-182. Currently, no effective method has been

developed to determine the nature of features within a radius of a given point
and/or along a sinuous or linear feature. The possible benefits to be derived
from determining what features lie along a given stretch of road-bed for
example would be quite useful. The inclusion of a point-and-line overlay
procedure in IBIS would greatly enhance the system's utility.

4.3.3 The Sliver or Skinny Region Problem

As several line segment image planes are combined to form a
composite feature image, the number of unique geographic regions increases
substantially. Several of these polygons are quite small and are actually
unimportant in the global sense. Frequently they are a result of distortions
caused by map projection and/or slight geometric registration differences. As
more vector images are combined, the number of these sliver or skinny regions
increases to tue point where the data ba.;e is overloaded with small pieces of
daLa, and eventually the data base will collapse.

The solution to the problem is to generalize the data base through -".

, selection of pertinent detail. This procedure has not been formulated for
data proc,,;sing in the image domain, and should be considered to be one of the
rore challenging problems currently facing users of automated geographic
information systems.

4-.
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APPENDIX A

* A.O THE INAGE-BASED INFORMATION SYSTEM: AN OVERVIEW

The Image-Based Information System (IBIS) is a computer-based

approach to spatial analysis. It is a versatile geographic information system
enabling the analysis and investigation of a variety of phenomena in a
geographic context. IBIS (Bryant and Zobrist, 1977; Zobrist, et al., 1979) is
considered to be a raster-based information system, as the primary mode for
data storage is the raster, or digital image. However, the system is
configured in such a manner that other data types, such as vector and tabular
data, may be used in analysis as well.

Logical and mathematical interfaces have been provided to link the
various types of data files that can comprise an IBIS data base. (Figure
A-1). By utilizing these interfaces, information may be derived from simple 6
associations of, or comparisons between, two or more data files stored in an
IBIS data base. Nore complex procedures including image plane (polygon)
overlay and cross-tabulation can also be investigated.

A.1 DATA MANAGEMENT CONSIDERATIONS A

The raster-formatted data plane is the primary data type utiliztd
in IBIS processing. IBIS data planes may be obtained directly in image form,
such as Landsat imagery, or they may be derived from vector data compiled by
sources such as the U.S. Geological Survey, the U.S. Bureau of the Census, and
the Defense Mapping Agency. Regardless of data type and origin, all data ft
planes are incorporated into a data set that is referred to as the IBIS data
base (Figure A-2). An IBIS data base will usually consist of several image
planes which are stacked, or superimposed, upon each other. When investi-
gating a specific problem, any data plane may be included in, excluded from,
or modified before any IBIS processing steps.

A.I.1 The Georeference Base

Provisions hove been made to preserve map accuracy standards and
provide georeferenc iug capabilities within IBIS through the development and
usC of a Georeference hose. Tb,, georeference base can be constructed from any S
mop or controlled surface knos,7' to be of good planimetric qualities. The
referencing, system caio he in Earth-hlsed coordinates (e.g., latitude,
tongitude), map-proe( ted coordinates (e.g., meters northing and easting),
image-based coordinates (t.,., line, sample), or a combination of these
reference systems. The g (oreference basu can be in the form of a digitol
imagu suoh ;Is a- s, i111d t<pohra phic map, i constructed table of v;alues which 0
is st,,red as ;j specj)ial ottribute file, or it can be in a combined format.
V,rious ty-[,s of heI ri t hms hove be(n developed to spa tially transform both
vector rid imKgt dota to tlie proit-cted coordinate system of tihe georeference
hoi se.

A-I 0
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* pi ii t c t tf i t ion

d~.' ii ai fmItLo It vu r c d t.i bIS L or guog,,ra ph ic alt I' vs :
Lt tlit tlfit.a IrIT), too rd inai t - pos1 L ion on arix aind ;ill1 data lati
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mag! L Io I- t o i iktd to ()L himage dat a base through a logical
I a cc U * 0 pwws i grequ irementsa for each data type are unique and

* I.I 1mie ) ita . Itimalge daita sets entered into the data base, are
J rikv d t "m ,r, ds mcer orohrmlspee tralI scanner sources . t hevr

Ito 'Irk Cd il i t 1 1 '1,(Ld by mi erodensitometer or from aerial photographs.
:I Jr a.od(t )jun votajined, from manyv Sources, the spatijal

ij rt t jturi' tout toe-d in those images are often inconsistent frorn
*1 1 go. t p a liignmnift procedures described previouISly call he

im een~ otht,,ii aI iiied spaiail SUrface. Once converted to image
<ne Ii 17C. ir t. re ICd t o a s daitai plaitne s o r rais ter i mage f ilIes .

t A. . c it ,r !)tit. Vector ,r griplical data may also he entered into the
i h> (I.t' i e ;1 . Vi tot- data ii r i tt L crea ted locall V wi thi an electronic

a. dli t d a. ,r rhe' mx bVt m edvht from dataI tape,. The Bureau O1
Cr.:c AtN I. a dnai ii adeptnid,-nt imaige enco)ded ( DIME) f*ilIes are

)1 (at t.lil!nd (11 L01.1orler aipt's. Regardles s of data origin,
* ~ ~ ~ ' 1i 1aa 1rtUlt mn pc prior to inclusion in the IBIS

S at .'Icin'U o .Uti irc. in ( art esian format, they are referred to as

_t I i _ ii LS ('0( e ,nee t rtLd t i mage to()rma t , they are referred to

i t himage data, vu( t or filIes muIIs t b e i n r egistLr y w ith[ thIIe
I tbae.Provisaions ha,-ve been made within IBIS to achieve the

r-pit 'I I I ignmunt . ISL ( ' Cee(rree t _fins are made be fore lie data ace,
p-Ici diiit )rg spt. fit deformation from the original surface to

f itvt' (t ( r . 11u 1),t 1 sTtrollecd by tie s;election of tiepoints linking
c pif t( aItoceL rhit ir(' ident iftiable- o( both the vector data file and

ai ];I I- t h-.-. then thr-t-t'-d imensional o)r z-value data (x, V, z)
t fc'c C i r t at-, I'ii ret e.--( ice,( componen ts o I thle da ta ( x a) re

rs'od i Iito( n :Ig' 1),a t c cooi rd not Y ii l%,IIie s , wh iIe t he z -va Iife frema inis

* i thol' I u t I. Tabuilair dat i mciv be. coft ered i nto ll S via paramieterc
r1 ('r u;i I t tap'jw. 11(seL da]t a ajrt at orted i ri a taibular f ile tha t i s

1 11, (1 to( t I itdr i I hi I I roughi a ing ia I inteLur fa ce These files are used to
o it I r lo i -, Ii ci I o I ii ! poii I It io 'onnt a klLs, areal IMeaSoiremen ts , or

iMC T~ 1,cI tabl 1file a(-re referred to as- aittribute files.

One o ft the mo r importaint tvpes, of t(c toc data fi lea entered into
aII dat a hose e tin ;IL easter-regi onf t ilIes. Raster-region f iles ace. used

t- repjresen'ft t (,at iri' spi( Icbxl i hi t i ng , di s;t i nect regi onalI morphology such as
p, i t i-, I a dmini St raIt ive d i stri ct landl use zones, topographic regions, or
o the (r Lema71; t i ( featiiccs InI many' aippl icat ions, the region file has been

0 oistrt'(d frcorn census tcli( t datai tOt fin ed frcom the Urban At las files of t [it

S A-S2.



S.. iiirear oft tie Ceinsus. llitv ra ~ster region image planes can be derived
rim a)J vaieynicrto, rapici source materials or from purrely art-i ficial

i,[v.orks suich ats a grid.

I iiti it tir( conte-xt oI at raister regrooiI jil1ct' rtoi1l is defined as
l'-gt all v (' fit tgnikous cait ore boondc-d onl ll Isides by line segments and,
t i I 11 -1 1 1 t he tdge r Iai spact '. keg io(iis r i dent if ied through thle

'"'I '!, 11 t 1 i 111 i t1 nutrI 'e r i ('I I lI e , ( 1)i x, I ait( te to ea(c I i i nd i vi dn 1ii reg ion,
Th) 1K l hki I i 11"' p 'o'es i , t rmked pilit i g , and enabi hles t ie

Ii I 1 oki32 0q(11 ,e'r;iphic reglions from any raster
tIu~. ' tceir reg 00o ilurItti t i (-ttin (it )rocuss , thle ras ter-reg ionl
1-;x ri if i g'hx- r-o rde r I I S pi uo'wed 1 res . For leXamp 1e , image

lx t- 1,% 'It I IJt t) -r' I- C. en f ile and some )tier image data planei can be
I d . I L ( i-fmlI uI t K( giax vaiilut's (t x a i poly.gon in the genre ferenec

K i0(11 I icd to1 JroLrci(e at map depit t ng the results ot at model ing,
Illn %I1 1 (1-ati Oil ti ti di i a) >i 1u i 11 t e r f rlU le.

>u'xeru r of~1-rIn c.ra i0:gu p1 ines mv~, he included in ant IBIS dataa
orI l- :':.l1-'1) i d , a iii h. a lae ma' con L i i n br i ai ccilsus t rtic t ra stLer- reg ionl

li It 1id ai coii css Iwno I (listr nt regi on f iic The mlaximum~ nu-mber oi- regions"

l il t carl I,( illc I ided ill 001' iiXt r Icrernc pl mu is vir t a lIV un limited.

u. . ~ Tll' DIiita lii x LI'tac, "Indx 'lTabula~r r Files

Al I a fhu Ila r t i lxcs ( i n tx'-,rft act' f i I cs ) ire. liniked t o ait l e ast oneC
F - -n ()n I iI k i lIrded i ii an IBI 1S data ; base -i. Thn, spec i fi c i nk i sW
.ItIi 71 ol! iv sto)r ing t ire rrlmx'r iai I viia lire (g ,rayv t oot ) rex'pre sen t io e- ac h reg ion

ti l utruii p1ant 1 l C1, . t1 i t rhr1I l r x;i tuI dxsc riiir att t r ibuteus oif tIira t

I'L ' rItr' -). At LribihteL dalta ri, I rV statIt ist ic(al ill o rign, 131n

,: () r Iiu I' r t 1 rt'1si i i I 'r L-' p1 ire i irpa r i o o0 Ipt' ra t i on sur itc

vrn xuric l, ~r o thti I:i t i ()i

d it , Ih I it iI i tv ( t ill s t'i'i lild be quti LL'

!-d r L ' s i u piu i tr , bo.1 pi tori iil ;111( ttiburl;ir , art'
1." 1o f ' I su,-ilt t'' tlidthu cki wilpjllxO it(h ' log

II I I d ; iix ill tlx l ii it r in ox's te

r t i d't 11I1u 1rt''r l)Ii S'.' ttl :ips mil' be genx'ria'

tit tlrl Iw tht (I. I ti. 1';1 i 'uii Ii tin e cait b

It i I I I I i i I S Ii . I tiI (I i h s ' r : r 1 t U tr' I i l ' t I b
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ATTRIBUTE FILE

DATA! No. OF REGIONA
DISTRICT IMAGE IDENTIFICATION Zf 31 51 55JL

*NAME ELEMENTS CODE 1 31 51 51 5j
9.0 1121 13 13 13113115 15 15 115 115 15

10.1 3777 223 U 1313 1 15 115 15 5
10. 59 8 2 7 7 4 14 15 15 15115 5 1

5 15

ktiInftt-1,t I nkIing thc. Tabular Attribute File
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The %V;iriocis modes, 01 datal entry, data mani plat Iion, and data output
prcvte thbe re'searcher wi tli camplIetc, f luxihi lit y to st rue 'tare a uniquie data

has secif a ivdes ignled for a paticlrproblem or investiat ion. I f)I S is
r, rt ,uo o r ra anaii s sp ;1) iiat Ia d ata . The actual information

sstt cs coos.t rI I cd ci tbI the) select io o 0f S pec' it C i ia ge a nd t a bu Ia r datLa .
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Table B-1. Numerical Keys Assigned to Land Use and Land Use Revision Codes

Numerical Label

Key Code

1 ACC

2 ACP

3 AR

4 AVE
5 AVV

6 BBR

7 BEQ

8 BES

9 BT

10 FO
11 LR

12 R
13 UCB
14 UCC

15 UCRA
16 UCW

17 UES

is UIL

19 UIS

20 U 1W
21 UOC

22 UOG

23 UOO
24 UOP
25 UOV
26 URH
27 URS
28 LOS
29 UUT

30 VV
31 WO
32 US
33 IqOp

h-2



Table B-2. Numerical Keys Assigned to 100-Foot Contour Elevation Zones

i Numerical Contour Zone .
Key (min - max)

0 0-100
1 101 -200
2 201 -300

3 301 - 400 w
4 401 - 500
5 501 - 600
6 601 - 700
7 701 - 800
8 801 - 900
9 901 - 1000

10 1001 - 1100

Table B-3. Numerical Keys Assigned to Floodplain Zones

Numerical Floodplain
Key Zone

0 Below
1 Above

B-3
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Table B-4. Healdsburg Quadrangle Land Use Data Plane (1 of 6)

HZAL SbJPb JdrINGL - '4w OUZkT' CE:TIrN
Eh- CTI VE F IXEL SCALE: 1:240.00 1 PIXEL = 400 SO FT

IE7S T'7=ST [A4TA RLSE- FC
US t rMY , ENGINEER TCP.(,PA;HIC L'B QIYJ;IES

SUMM/t F Y -- PT
L-ND USE Dkt.L PL-I,;E

- PLYFr. - -- APFL COVrP-.- --

\UM' 1 LA I-7L P XELS AC ,ES SQ MiLES

1 Us 109 1.00 ).00156
2 UCP 209 1.92 3.00300
3 UPS 55730 511.75 0.79961

* 4 3T 700 0.43 ).01004
5 UJV 703 b.46 3.01009
6 01S 64112 587.80 3. 71d44
7 w S 19689 180.b0 0.2825U
8 PC 3399 31.21 0.C4877
9 Q 6191 l6. 85 3.08683

10 AVV 952 6.74 ).01360
1 AVF oo59 61.15 ).09554
12 wS 443 4.3? 3.0063t
13 tVP 1302 11.96 ).01868
14 UCC 2667 24.4-) ).C 3627
1 ) bC 799 7.34 ).01146
16 AVV 233 2.14 0.003't
17 UPS 1800 16.53 ).02583
18 U[V d39 7.70 1.01204
I .r 16436 150.93 )..3582 J
20 A 719 6.t0 3.01032
21 OCR 317 2.91 3.00455
22 r 16122 148.04 ).z3132
23 U'CG 6911 63.4b 0.0916
24 JIS 82 0.75 3.00118
25 '11S 1759 16.15 ).)2524
'L 0 13821 12u.91 :). 19830
27 UCC 776 7.13 3.01113
28 uhC 1753 16. 15 3.02524

v1 UZS 2934 26.94 1.04210
30 UCF 8351 7b.68 ).11982
31 OCC 404 3.71 3.00580
ji AVV 413 .5.79 3.00593
j3 AV9 1984 18.22 0.02847
34 bVV 684 6.28 ).00981
35 JCC 659 o.05 0.00946

* 36 F? 52040 477.8 0 .7'*0o7
37 (CC 784 7.20 0.01125
38 UCw 551 5.06 3.00791

19 U C0 1688 15.50 0.0;422
40 7188 66.01 3.10313
41 AVF 257 2.36 ).03J69
42 AVF 3864 35.48 J.u5544
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Table B-4. Healdsburg Quadrangle Land Use Data Plane (2 of 6)

HEALCSt3UPG OtJ4DRANGLE: NW (QUARTER SECTION
EFFLCTIVE PIXEL SCALE: 1:o40.00 . PIXEL 'OO SQ FT.

!91 S TEST CATA BASE FOR -w
US AkMr. ENGINEER TOPOGR4PHIC LASCRT3rIES

SUMMARY F EFPCPT
LtNC USE LATA PLANE

II

- PCLY,CN - - IL COVEAG= -- S

NUMbE , LABEL PIXELS ACRES S) MILES

43 AVV 2215 20.34 0.0317b
44 AVF 30287 278.12 0.43456
45 6b 1561 14.33 0.02240 ..
46 UCw 260 2.39 0.(G0373
47 UCP 1l 1.57 0.00245
48 UC6 594 5.45 ).00852
43 tJ,.S 1496 1,.74 ).0,14b

0 PVF 1796 16.49 0.02577
91 63522 583.30 ).91141

U2 UUT 3773 34.65 0.05413
53 UPS 921 8.4o 0.01321 0,
t4 , 1273 11.69 ).01826
55 AVF 81L 7.45 0.01164
56 tiC 106 9.79 ).01529
57 1 5109 50.59 ).07904
5b L' 660 6.06 0.00947
55 JUT 1066 9.79 0.01529 -
b0 IL 1465 13.45 ).002102
bl UJE 6)26 55.,3 0.08646
o u, 4472 41.07 0.06416
t3 Lv 23564 216.38 0.33810
b4 ACC 1222 11.22 ).01753
t5 LCF -709 L 340.b0 .5321ts
t, t J2 1124 10.32 0.0 1o13
o( C 864 7.93 ).01240
bb jC 621 5.70 0.00891
(, u ! 502 4.61 3.00720 •
to J, 784 7.20 ).01125
11 LVv 1460 1j.41 J.O-095
(2 V\ 526 4.83 0.0075i
7l j H 821 7.54 ).01178
71t tVV 703 6.46 ').01009
15 (U 1006 9.2,t 0.01443
16 -)75 .95 0.01399
7 7 (C 940 8.6i j .01349 0
['3 Tjh S 21+26 22.30 0.0 348't
T -VV 704 6.4o ).01010
,.) .iVV 2"155 16.87 0.02949
61 J- 13 j.43 9.00535
82 I 3e 3.20 )0.004t'9
63 VJV (7 6.24 3.00974
t4 'VV 17 c  ly.0 4  ).02983

-9 .•
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Table 1-4. fealdsburg Quadrangle Land Use Data Plane (3 of 6)

4-ALDSt3Jd5J 0 UAPAGLE: NW QUARTER SECTIONEFI--CT'V; PIXEL SCaLF: 1:240.000 1 PIXEL = 400 SWj FT

:8' TEST CTA t38SE FORucz Afj y. ENGINEER CPFGRAPHIC LABCRA'PIES -.

SUMMAFY REPqRT
LAND USE CATA PLANE

- PJLYGrN - -- MZ-AL CCVERAG -
6P L'-E L DI XELS ACRES S MILES

L-, L 333 3.0 0.0047t806 1CO 197 1.81 0.00283c7 IC 1168 13.91 ).01705o. v V 4334 39.80 ).0621bt i JIL 1112 10.21 0.01595
I) cC 2144 19.b9 ).03376
V1 *S 817 7.50 0.0117292 L- 1767 16.23 3.02535vy3 'V; 5465 50. i 1.0 7 841,4 JFS 14td 13.48 -).0 1tj6J5 0 u 1520 b 9.05 3.10790b 0 : 575 5.2b 3.03825)7 L 4071 37.44 0.058500 . bC iL687 33.86 ].05290640 7.71 ).01205

1 V; : 5777 53.05 0.082890 Cc 211) 20.11 -. 03142,)Z VvV 2049 18.81 ).02938133 vF 9367 90.79 0.14186i(u4 ,p 1126 10.34 0.01616 SQ5 5 CC 1o80 15.51 0.024236 V o971 643.2) 1.00031
S vv 350 3.21 ).00502VV 2)00Q6 184.54 0.283341)' 'JK 12") 11.02 ).01722L I J CP 85992 789.64 1.23381iiI :v v 132 11.77 3.018.9[z LVF 43)o 39.56 ).361b11i3 LVv 1 54 8.76 .. 01369

' 11 ,CP 1712 15.72 '.021156115 Ji. 629 7.61 0'. 0 11 8LLo VF 1965 18.04 0e.028191I1 I 11107 102.01 .159 i9119 "cc 15b5 14.37 ).02245119 w ,c 25 0.23 3.0003I Avv 26c) 20.81 0.03Z51S i 1 ,S 331 7.62 ).011v1
122 .V' 13 1.t5 ).0025b
I~ vv 2 5: 2.38 J U037 2

1/ T 7 319 u o 2 1 ).10501 -
125 lvF 11)37 92.17 3.144011 o 6 -vv 21C.0 19.28 0.03013
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Tab It 13-A. IValdsbhurg UnOadranglu Land Use Data Plane (4 of 6)

t4 LDSE'U(, P U L 4N4GLF: -W ijUAP'FER SECTILN
F ECT rV PIXL CL r: 1:24(),000 I IXCL = 400 SQ FT

S. S T- ST ['LTA bAl-F P
U _ t4 Ft..;:NE[~ T CPC(;6A LAE AT]PIES

SUMMARY k=P"rT-
L.-Nn USF DATA PLAN,

- L - -- Et L C DVERP-Gt --

4J'A L 4i F L P1XELS ACFFS SJ MILES 6

IZ7 823 7.5s 0.0111
128 UP 709 6.50 ).01016
129 'Au 3443 -1.62 ).04940
130 -,vV 815 1.43 ).011C9
131 LjQS 1837 15.49 0.02421
1 2 rj'3k 183 1.68 ).0026j
I. 3 WP 270 2.48 0.00387
134 VF 1431 13.20 0.02062
I: AVV 918 8.4.; 0.01317
SL6 JP S 4191 38.48 0.06013
131 R 3138 26.82 3.04502
136 !V P 691 6.3t 0.009911 -1- c p 2167 20.08 ) .0-)13 b
142 0 cC 7185 65.98 0.10309141 tCC 19 1) 2 .0 01,*3
142 UP S 331, 3.09) 0.00484
14 3 3 0b 7.40 J.01156
144 3 R 473 4.34 0.00679
145 UPH 283 2.60 0.0040t
14c. AVV 27535 252.85 ).3.507
147 JUS 1537 14.11 D.02205
143 AV; 930 8.54 0.01334 G
1C,5 UPS 239b 22.00 ).03438
l0 'i1S 1625 14.92 3.02332
151 NQ 3269 30.02 0.04690
152 VF 459 4.21 0.00659
153 4CC 3327 30.55 0.C4774
SLt4 IP 2681 24.6,2 0.03847
155 AVF 276 2.53 ).00396
1% 4 VF 3931 36.10 0.05t40
157 /CP 2132 19.58 3.03059
158 'VV 1853 17.02 0.02659
1b9 ACP 555 5.10 3.0079o
160 UQZ* 6963 63.94 3.09990
161 lJKS 693 o.36 0.00994
lt2 UPS Iz42 11.40 ).01782
163 AVV 761 b.94 0.01092
1 t4 AVC 254 2.3 3.00364 S
It: !VF 480 4.41 0.00689
166 4CP 852 7.82 3.01222
167 wwP 172 1.58 3.00247
1(8 F2 135 1.24 ).00194
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I I I &-I> (. a shturg ,iad ran l N, LI. d Utse Ia t P lane of 6)

L['S.dU G A AN4(,Lr: '. CJA PtFP SE7TICN
>- 1 F VE PIXEL SC/L : I:24t,000 i lXEL = 400 S0 -T

F S r ST FLTA HS r
'JS ,-.: Y, --5;r =ER. " P2GC,'HTC,,, - . LAB2. AT F. E5 .

L,'.D USE DATA PLA-NE

- PL-LW---N - -AE-L C-VE -G -- --

La L L mXELS ACRES S J MILES

169 VF 243 2.23 1.00349
170 WWD 377 3.4b 0.00541
171 ' 164 1.51 0.00235
112 UJS 91 0.b4 3.00131
17 tC 909 8.35 '3.01304
174 ACC 1733 15.91 3.02487 9.
175 WP 321 2.95 0.00461
17t tCP 1496 13.74 ).02146
1( 7 v 5223 47.93 3.07490
11i UCc 1OZ7 9.43 0.01474
179 54 0.50 03.00077
IO CC 2953 27.12 3.04237
101 3T 555 28.05 0.04,83
182 /V: 4630 4e.52 0.06643
183 tVV o559 60.23 ).09411
1d4 LVV 732 6.72 0.01050
1d5 Ur S 265 2.43 0.00380
80 V- 1311 12.59 3.01967

167 ACC 1338 12.01 1 .01877
VF) LVV 41C 3.85 0.00601

184 ) 6& 2295 21.07 0.03293
Ii) LVV 1967 18.06 ).0ed22 i
191 "CP 2974 21.31 0.04267
lqL LVF 855 7.85 0.01227
11 3 AVV 1977 18.15 3.02837
i t C 6019 55.26 J.0bo35
1 -) jF S 448 Il.11 0.00o43
1v. AVF 6268 57.56 3.08993
I+, I C1 '4193 38.50 3.06016
I<' I , ;S 1141 10.53 0 .L16540 6

19 ,J S 1208 11.39 ).01733 -
)CC ACc 1357 12.46 0.01947
20L U0S 3186 29.20 3.04571
202 AVV 146d 13.48 0.02106
203 AV; 61i 5.67 0.C0887
20 4 t.VV 39 0.36 ).0056
20! ACP 8990 82.61 0.12907
2360 U-Z 5207 41.81 3.07471
201 4CP 4135 37.97 3.05933
208 tVV 509 4.67 0.00730
239 4VV 1333 9.18 0.01435
210 LP 827 7.59 ).01187
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Table B-4. Healdsburg Quadrangle Land Use Data Plane (6 of 6)

* S

HEALOSBURG UUADRANGLE: NW QUARTER SECTICN
EFFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SQ FT

IBI S TE ST DATA RASE FCR
US ApMY, ENGINEER TOPOGR.PHIC LABCRATIRIES

SUMMARY REPPT
LAND USE DATA PLANE

- PCLYGCN - -- AREAL COVERAGE --
------------ ---------------------------

NJM6ER L'BEL PIXELS ACRES SQ MILES
---------------------------------------------- --------

211 AVV 32o3 29.96 0.04682
212 AVV 230 2.11 0.00330
213 4CO 1955. 17.95 0.02805
214 U! S 472 4,33 0.00677
21 ACC 1143 10.50 0.01640 At
216 BEQ 1441 13.23 ).02068
217 AP 1256 11.53 0.01802
218 w, 798 7,33 3.01145
219 4CP 782 7.18 3.01122
220 BT 671 6.16 3.00963
221 AVV 888 8.15 0.01274
222 AVF 6782 62.,28 3.09731
223 AVV 2025 18,59 0.02905 .
224 wWP 54 0.50 0.00077
225 AVV 45', 4.17 0.00651
226 URS 1501 13.78 0.02154
227 AVV 278 2.55 0.00399
228 URS 256 2.35 0.00367
229 AVV 1310 12.03 0.01880
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Table B-5. Healdsburg Quadrangle Contour Data Plane (I of 2)

4| -

HFALCSB'JR3 OUtORANGLE: NW UkkTER SECTION
cECT!VE PIXEL SCALE: i:240,COO 1 PIXEL = 400 SQ FT

I BIS TEST DATA 6ASE FOR
US 4RMY, ENGINEER TCFCGRAPHIC LAPCRLTOPIES

SUMMArY REPCRT
CiNTCUR DATA PLANE

- P2LYGEN - -- AR.-L CUVERG-E --

'4JM6E F LAbEL P!XFLS ACR-S S) MILES

1 150 101144 92o.77 1.45120
2 250 21204 194.71 ).30423
3 350 64 0.59 0.0009
4 350 141(10 129.48 3.20231
5 )0 3615-9 3320.43 5. 18311 A,
t 15) 19 ).17 0.00027
7 15,) 212938 1955.33 3.0551b
8 250 77971 715.93 1.11872
11 353 8 0.07 ).03111

10 350 124 1.14 1.00178
I1 15 5778 53.06 ).08290
12 150 271 2.49 3.0,3389
1. 350 38578 354.25 0.55j5z
14 350 50 U.,)o .00072
15 450 74 0.68 ).00106
I 5 ). 10431 95.78 0.14966
17 450 2c27t7 266.83 ).42U05
18 550 4944 '*5. 40 3.07094
li o5) 4325 39.72 ).06205
,0 550 28352 264.C4 ).41397
21 750 28s5 2o.56 0.04154
22 j5C 70 0.54 ).33130
2.- 850 1864 17.12 .. 02674
14 550 103 0.c -5 1.00148

25 uO 2871O 263.69 0.41202
2c 90 591 6.35 0.00991
27 750 20577 18.Ci ).49524
29 75, c1 C.8', ).00131
29 253 17 ). 16 0.00324
0 2 0 356 j .21 0.00511

: 8)' 1277 11.73 ).01832
32 850 8268 75.92 0.118c3

)50 209 1.9'2 . 0-CO
3' oSO 392 3.OU 13.00562
1 450 2 3 11.06 ).02979
3u 1 ")D 375 3.44 ).00536
:7 150 20 0.1 ).00029
30 1) 4c, 0.42 ).00066
- 15) 12 0. 11 300317
'0 150 71 0.65 ).U0102
41 55 C5 0.51 3.C0079"
1+2 15O 21 0. 19 0.00330
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Table B-5. Healdsburg Quadrangle Contour Data Plane (2 of 2)

F40

HEALUSEUFG JUtDRANGLE: Nw QUARTER SECTION
JFFEC'!VE PIXEL SCtLS: 1:240,000 1 PIXEL = 400 SQ FT

8 :s 'ST DUT% BASE FOR
US 41 AY, rENGINrER TCPCGRAPHIC LABCRATIRIES

SUMMARY REPORT
C-NTGUR DATA PLANE

PCLYGCN - -- 4REAL COVERAGE --

NUMBE, LA HEL PIXELS ACRES SO MILES

43 650 28 0.26 3.00040
4t4 150 21 0.19 0.00030
45 95) 2693 24.73 ).03864
4+6 150 397 .. 5 0.00570
't7 150 35 0.32 3.00)50 •
46 150 53 0.49 0.0007b
49 150 231 2.12 3.00331
50 150 48 0.44 3.00069
)1 2t) 1166 10.71 0.01673
52 750 9 0.08 0.00013
53 550 169 1.55 0.00242
54 25) 675 6.23 3.00968
55 550 28 0.26 0.00040
5G '50 13 0.12 0.C0019
:) 450 428 3.93 1.00614
58 150 63 0.58 0.00090
:) 350 1593 14.63 3.02286
oO 150 225 2.07 3.00323
61 45) 56b 5.22 0.00815
6, 50 33 0.30 0.00047
o3 550 12 0.11 0.00017 0
64 15) 15 0.14 3.00322
t5 350 94 0.86 1).00135
0 150 1458 13.39 0.02092
67 250 78 0.72 ).00112
68 250 24 0.22 0.00034
61 250 124 1.14 0.00178

* 70 250 12 0.11 0.00017
71 25) 15 0.14 0.00022
72 250 35 0.32 1.00050
73 IO 14784 135.76 3.21212
74 150 567 5.21 ).00814
75 250 1999 18.36 0.02868
7c 250 38 0.35 3.00055
77 250 317 2.91 3.00455
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Table B-6. Healdsburg Quadrangle Floodplain Data Plane

H ALDS5UFG WU6 DP 4NGLr: NW UARTEP S"=T LN
-FF EC T IVE PIX-L SC4Lr: i:240,000 1 PIXEL 400 SO FT

I BS TEST ' BASE FCR
JS t ,IY, ENGIf'Ek TCPCGRAPHIC LAECP !PIES

SJMMARY R::P-FT
FLCrPLAIN DAT A PLANE

- PCLYGJ - -- >AL C.)VEFAG -- .-
------- --- ---------------------------

- L EFL PIXELS ACRFS S MILES
----------------------- ---- -- -- --- ---- :-- -- -- -- --

L BCBV 286819 2t33.75 4.11518
2 3LC 184211 1691.45 2.6 , ,263 AB V 20 0.18 3.00029
' V 53t u0 4930.52 7.70410

Table B-7. Healdsburg Quadrangle Land Use Revision Data Plane

HEALDSBUPG wUADRANGLE: NW wUARTER SE:TICNEFc-ECTIVE PIXEL SC!La: 1:24,000 1 PIXEL = 400 50 FT

IS EST [,ATA BASE FORIJS A4..MY, FNG!NEEP -CPVGRAPH!C L ECFAT,]PIES

SUMMARY REP'PT
LAND USE REVIS!rCN DATA PL4NE.-

- C[L 6" ,"
- -- ,- - - -- -- -EAL COVE -G - --

' UMdEF LZBEL PIXELS AC ES S, MILES
---------------------------------------- --------

1 975334 8955.50 13.99371
2 UIS 4390 40.31 0.06299
3 4CC 5606 51.4J ).08043
4. AVV 6200 56.93 .0889"
5 ' JS 16470 151.24 .2,631

B-I 6 0
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (l of 
18)

HEALDSBURG QUADRANGLE: NW QUARTER SECTICN
EFFECTIVE PIXEL SCALE: 1:240000 1 PIXEL = 400 SQ FT

I BI S TEST DATA BASE FOR
US ARMY, ENGINEER TOPOGRAPHIC LABORAT3RIES

SUMMARY OF GEOREFERENCE BASE

- DATA PLANE ATTRIBUTES - -- APEAL COVERAGE --
GEaRE F
r=GI2N L AND MEAN FLCOD L USE

C1DE USE ELEV PLAIN CHANGE PIXELS ACRES SQ MILES -.

UIS 150 ABOV 109 1.00 0.00156
2 'JCR 150 ABOV 209 1.92 0.00300
3 URS 150 ABOV 52033 477.78 0.74652
4 BT 150 ABOV 700 6.43 0.01004
5 JJV 150 A8OV 385 3.54 0.00552

o JOV 250 ABOV 318 2.92 .00456
7 US 250 ABOV 1919-) 176.30 0.27547 ..-

URS 350 ABOV b4 0.59 0.00092
9 URS 350 ABOV 1369) 125.71 O.19o42

10 URS 150 BELO 2154 19.78 0.03091
11 WS 50 BELO 19591 179.90 0.k8109
12 r0 50 BELO 1631 14.70 .02297
i3 r- 150 ABCV 3 0.07 0.00011
14 150 ABr'V 11 0.10 0.00016
15 150 A2OV 1311 12.04 0.01881
lb r-O 250 A8OV 35 0.32 0.00050
17 250 ABOV 1992 18.29 0.02858
16 AVV 250 8BCV 401 3.68 0.00575

-. 19 AVV 350 ABOV 1 0.07 0.00011
0 AVV 350 ABOV 124 1.14 0.00178

21 R 250 ABOV 39 0.36 O.o0056
22 AVF 2')0 JtBOV 476 4.37 0.00683
4 .3 AVF 150 ABOV 3973 36.48 0.05700

s, OS 150 tSov 443 4.07 0.00636
25 AVF 153 A0V 13.32 11.96 3.31868
2c J;S 50 9ELO 13 0.12 0.00019

7 =j 50 ABOV 12 0.11 0.00017
28 _r 150 IELC 271 k.49 0.03389c
L' 350 ABOV 1203 11.05 0.01726

30 v= 50 ABOV 73 0.67 0.00105
3i P 150 ABOV 61o 5.66 .03884 9..-,--
ji AVV 350 ASOV 366 3.36 0.00525
3J UCC 150 ABCV 2667 24.49 0.03827
3U,B 150 ABOV 799 7.34 1.)1146

,RS 150 A60V 13805 126.77 0.19807
.6 c9 50 ABOV 112 1.03 0.00161
3 A4VV 250 ABK]V 71 0.65 0.00102

25) ABOV 463 4.30 0.00671
3i S 150 ABOV 113 1.04 0.00162 0
40 J;S 150 ABOV 1180 10.84 0.01t93
I t VV 25) Acv 53 3.49 l.0,76

4e- C 50 BELO 38 0.35 0.00055
43 J;S 50 6EL,) 4o4 4.26 0.0066b
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (2 of 18)

HEALDSdUP~ QUADRANGLE: NW QUArtTER SECTICN
El:FEC T IVE P XEL SCA4 L: 1:240.9000 1 PIXEL =400 SQ FT

I PI S TE ST D ATA BA SE FOP.
US A--My, ENG INE ER TI.Pr5P.APHIC Lt .B 0 ATOP IES

SU"MNtPY OF GEICPREP.ENCE BASE

A 3T t PL 4NE t T TQIBUTE S - - EAL COVERAGE -

. z -'- ' T . -.' : o 
-° ' -  

- -
T  

.- - - -- - - - - -" - - - " - - - I - - - - --. -- -.. -. .. r -.. . - - - - - - - . ," -. -,- -_ - -' - -L-

- - - -~ -- - - - - - - - - -
LAL MdU FLUERANGL E W UTESETC_.'

44 A vC 150 20cv 002 1.49 0.00232
AVF 250 4pv313 2.81 0.00449

4 1 J 5') E:L 3 5 0.78 0.00122
47 ;? S 50 AbLJv 84 U.77 0.00121

It0 51) B 182? T 1o.78 0.02621
kS 3y.50 pRv 5) 0.4 .00072

U .. 150 t SD v 752 6.91 0.01079
SI jl_-V 250 f B -jv 78 0.72 0.00112

50 A3 -Zv 9 0.08 0.00013
r-3 53 8 iv 453 4.21 0.00657

54 150 ABOV 3 0.07 0.00011
:' ' T S 450 7B -4 0.68 0.00106

5(- tZ 45i AECV 6270 57.58 0.08996
I 'T L 11 0.10 0.00016

0 Z53 0v 55.% 5.11 0.00798
Vm 150 t.V b C-L 71) 6.63 S.01032

0, J:. 50 ACGV 29 0.27 0.00042
S3 L8O 643 5.95 0.00930

-2 JV 250 .3CV 9 0.78 0.03013
5' EC 3 0.07 0000011

Jo -, 3 50 ,.CV 204 1.87 0.00293
Q,5 EvF 2 50 AbJV 763 7.o35 0.01102

J; S 50 BELC 299 "o75 0.007429 V-
t1 50 -3BL 57 0.52 0.0082

53 6 BOV 115 1.26 00165
4 a 50 2OV I1 0.10 0.00016

1 0 150 ABeV 13 0.17 0.00026
1 . 253 A:, cv 297 7C13 1.0042L

12 4-50 a v 3625 1) .29 0.05201
S JS 450 A8CV 26 0.254 0.00037

43 4 j0 Ar,v 21 0.019 0.0000
j 153 ABv 317 .91 0.00455

'. 5 0 a B v 246o 22.64 0.03538
T Z3 350 apCV 76 0.70 0.00109

AC S 45V 29 0.73 0.00049
7 I 350 A!3OV 1491 13.69 0.02139

10 JpS 1. c t9nv150 1.38 0.00215
3J 35) Zb-V 10 0.9 .00014

; J4 z 450 teav 5L 0.47 0.0007 Z
5 C:V 550 55V 73 3.t4 0.05101
350 3.5V 3)11 0 1 0 0.00016

QF 3 50 A,3J'v 168 1.52 0.002.38
350 AB<V 121) 11.11 0.017 3c-

.. .. .. .. .. .. . .. .. .. .. .. . .4 .0. 5 .8. ... .

'd JR S , A . .: . . . . . 1 .00 4. .. i .



Table B-8. Healdsburg Quadrangle Summary of Georeference Base (3 of 18)

HEAL0SBURG Q'ADPANGLE. NW QUARTEQ SFCTICN
* FFECTIVE PIXEL SCALE.: 1:240,000 1 PIXEL= 4.00 SQ FT

I R!S TEST GATA BASE FOR
UiS LRMY, EN6INEER TOPCGRAPHIC LAdOQATJPFIES

SUMMARY CF GEOPEFEPENCE BASE

* - DAT4 F.LANc ATTRIBUTES - - E4L COVER.AGC -

I 3N L AND MP&N FL.OD L USE
C-D:- USE ELEV PL41IN CHANGE PIXELS ACkES SO MILES

- - - - - -~~. - - -- - - - - - - - - - - - -

o7 JRVS 450 ABV 10 0.09 0.00014
b8 r 350 ABCV 52 0.48 0.00075

[ U S TS 453 ABOV 39 0.36 0.00056
90 ATl 250 ABOV 1431 13.14. 0.02053
9 1 AF 350 tBOv 33e 3.07 0.00479
-12 pU 650 ABOV 3523 3z.40 3.05062

13 U 1 50 ABDV 4929 45.26 0.07072
24 1 250 ABCV 1333 1.829 0.01920

5 , 550 ABOV 3331 27.o3 0.04349
U; S 550 ABOV 1389 12.75 0.01993

73 750 4BCV 2833 36.01 0.04C65
URS 550 ABOV 73 0.64 0.0010.
Up, U 450 A B, CV 56 0.51 0.C0080

10 ,5 150 a CV 45 0.41 0.00065
101 3- 350 ABOV 15 0.14 0.00322
13 US 40 ABOV 14 0.13 0.00020
153 250 ABOV 595 5.46 0.00854
104 UPS 450 ABCV 13 0.17 0.00026
105 OR S 650 ABCV 797 7.32 0.01144
106 3 850 ABIV 1864 17.12 0.02674
107 53 5 EL0 62 0.57 0.00089
G8 F1 15 r) ABOV 25 0.23 0.100036

109 J=S 550 ABOV 103 0.95 0.0014d
101 150 A B!7 V 121 1.11 0.00174

I I iRS 450 ABOV 224 2.36 0.00321
112 U S 150 ABOV 82 0.75 0.00118

r, JS 650 A EV 302 i.77 0.00433
1. cG 950 ABOV 091 .35 3.0099 1 1

115 R 50 ABOV 62 0.57 0.00089
Ile, k 50 BELO 33 0.32 0.00050
117 J1S 150 ABOV 1425 13.09 0.02045
Ild UIS 153 1EL0 421 3.87 0.00604
119 p 650 AB')V 553 5.08 0.00793
120 D 0 50 BELO 153 1.40 0.00220
11 FJ 150 ABOV 377 3.46 0.00541
12e 550 AEOV 124 1.14 0.00178 .

FIl 650 ABOV 1534 14.13 0.02208
214 URS 5)3 9ELO 2') 3.27 0.00042 -
125 0CC 150 ABJV 77u 7.13 0.01113
126 JRS 450 ABOV 53 0.50 0.00077
127 FO 750 ABOV 362 3.32 3.00519
12b FO) 650 ABOV 51 4.75 0.00742
129 URS 150 ABOV 6. 0.59 0.00092
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (4 of 18) -

HA7LDSdJFG U J;;ANGL;: NW WULRTER SE-T ICN

* _rFECTIVE PIX-L SCAL=: 1:240,000 1 P!XFL = 400 SO FT

Ib!S TEST D 4TA BASE Or
US A P'Y, 7NGINEE , TCPOGRAPHIC Ll-DAT]PIES .

SU.A.!.RY OF GEC;EPtE-,NCE SASE

- OAT4 PLANE -'TFBUTES - -- REAL COVEPAGF --

-,I- LAND MEAN =LOD L USE
Ci- JS, FL-V :LAIN CHANGE PIXELS ACFES SO MILES

lo 150 9ELO 14 0.13 0.0000.
i5 J mE 50 BELO 132 1.21 0.00189
1.32 JOC IO 1BOV 173? 15.90 1.02465
1 likS 450 AnBOV 121 1.11 0.00174
13-. 150 3ELO 0.08 0.00013
13) 4 750 fbOV 5137 46. 90 0.07328 -
, 450 ABOV 302 2.77 0.00433
13i UR S 50 6-LJ 425 J.90 0.O10l ...
138 - 750 ABOV 91 0.84 0.00131 . -
1 45) AbcV 190 1.74 0.00273
h-+o URS 150 8ELO 83 0.81 0.00126
I 650 -BCV 1247 11.45 0.01789

1'+2 U!S 153 AKV 995 9.15 0.0 "429
14.5 750 aSOV 44 0.40 0.00063
1_+4 J 1 2)0 -BOV 262 k.41 0.00376 A
1!) 1G 25') tBOV 17 0.16 0.00024
1'+6 F 450 A1DV 487 4.47 0.00699 ' -
147 550 AECV 1063 9.76 0.01525

J Y 253 ABCV 32 3.02 0.00472
1 R 150 aEnv 61 0.56 0.000b8
1:) b50 A3CV 5) C.54 0.00085
1L1h J1C 250 B BV 21 0.25 3.00139
15z 250 A8,V 21 1.98 0.00310
I 450 ABCV 1099 10.09 0.01577
154 US 50 BELO 27 0.25 3.00039
155 P 350 t. BCV 467 4.29 0.00670
*) 0 U. S 450 ABOV 4,3 0.44 0.00069
15 1 6 53 A13CV 0.06 0.00013

1-.b 153 t~3V J454 31.72 0.04956
3 - 50 A]V I2 0.39 0.00060

Io a) o5,0 AECV 1D9 1.00 0.00156
lul 'JRS 25' ABJV 777 7.13 0.01115
1,j e 850 ABOV 1277 11.73 0.01832
It.5 UiS 50 ABc.V 334 3.07 0.00479
164 WS 15' BELO 45 0.41 0.00065
1OR JUS 50 ABI'V 93 0.85 0.00133
Io UD, I0 t3CV 36 0.33 0.00052
1c7 UCC 150 ABOV 414 3.71 3.00580
L 6 AVV 150 AB.,V 413 3.79 0.00593

76 ] 50 A8rV 16 0.15 0.00023
110 AVF 150 t BOV 1984 18.22 0.02847
111 JW 350 tBOV 504 4.63 0.00723
172 v V 50 AB0V 634 6.28 0.00981
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Table B-8. Healdsburg Quadrangle Summary of Georeference 
Base (5 of 18)

HEALDSBURG OUADRANGLE: NW QUARTER SECTIONCFPECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SO FT

IRIS TEST DATA BASE FOR
US ARMY, ENGINEER TOPOGRAPHIC LABCRATORIES U

SUMMARY OF GECREFEPENCE BASE

- DATA PLANE ATTRIBUTES - -- AREAL COVEPAGE --

-- 1JN LAND MEAN FLOOD L USE
COE USE ELEV PLAIN CHANGE PIXELS ACPES SO MILES

173 R 350 ABOV 355 3.26 0.00509
114 URS 150 BELO 144 1.32 0.00207
115 UCC 150 ABOV 659 6.05 0.00946
176 URS 150 BELO 16 0.15 0.00023
177 FJ 550 ABCV 10213 93.78 0.14654
178 F3 650 ABOV 1140 10.47 3.01636
i UCO 150 ABGV 784 7.20 0.01125
180 URS 50 BELO 251 2.30 0.00360
131 URS 150 BELO 25 0.24 0.00037
1d2 FO 45) ABCV 8 0.07 0.00011

' R 850 ABCV 1866 17.13 0.02677
i', UCR 50 ABOV 4282 39.32 0.06144

Izi5 F') 45) ABOV 5122 47.03 0.07349
1oo FJ 50 BELO 263 2.42 0.00377
187 liS 50 %ELO 66 0.61 0.00095
18 OR S 150 6ELO 12 0.11 0.00017
16 1 150 BELO 169 1.55 0.00242
190 U.S 150 BELO 99 0.91 0.00142
!v1 URS 53 9ELO 2) 0.18 3.00029
19' Fj 250 ABOV 4128 37.91 0.05923
11 3 U 4 50 ABCV 551 5.06 0o00791
1, q, 350 ABOV 3>11 33.16 0.05181
i15 F-0 750 ABOV 281 2.58 0.00403
19o U' 50 AB9V 1688 15.50 0.02422
19 O 150 ABCV 3163 29.09 0.04545

U, bRS 50 BELO 33 0.30 O.00047".. 350 BELC 83 0.76 0. 0011 .-ICY-.
200 R 50 BELC 223 2.05 0.00320
2)1 AV =  150 BELC 229 2.10 0.00329
,o 2 OR S 150 BELO 81 0.74 0.00116 Ob.
2)5 JaS 50 BELC 35 0.32 0.0005C
2)' , = 15) 9ELO 353 3.24 0.00506
205 50 BELC 3 0.07 0.00011
20o - 150 BELO 137 1.26 0.00197
237 AVF 53 BEL0 12 0.11 0.00017
20' AVF 150 t8Ov 2354 21.62 0.03378

A,' 150 AEOV 240 2.20 0.00344
'13 tJ" 1- 5) 8E L 13 0.12 3.00019 0.
211 -'VF 50 2ELC 1946 17.67 O.02792
21, 150 A B0V 1284 11.79 0.01842
?13 ,VF 5) ABOV 99 0.91 .00142
2. f 9T 150 AB0 V 873 8.02 0.01253
2L5 P -1 150 ABOV 10 0.15 0.00023
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Table B-8. Healdsburg Quadrang!c Summary of Georeference Base (6 of 18)

HFALDSBURG QUADRANGLE: NW QUARTEP SECTICN
EFFECTIVE PIXEL SCALE: 1:240,000 1 PIXEL = 40U SO FT

IBIS TEST CATA BaSE FOR
US ARMY. ENGINEER TOPCGRAPHIC LA8L0RAT]RIES V

SUMMARY OF GECREFERENCE BASE

- DATA PLANE AT TRIBUTES - -- APEAL CCVERAG" --

P-GI)N LAND MEAN FLOOD L USE
C JE USE ELFV PLAIN CHANGE PIXELS ACFES 53 MILES

210 AVF 50 BELC 270 2.48 0.00387
217 R 150 BEL 50 0.,46 0.00072
218 AVV 50 FRELC 79i 7.33 3.31141
219 wS 150 3rLC 47 0.43 0.0o067
22) AVV 50 ABOv 15 0.1't 0.00022
24 1 750 ABOV 13b1 12.55 0.1961
2z, AVF 150 BELO 5J1 5.34 0.00834
223 950 AECV 209 1.92 0.00300
22 ,  0CW 50 tBCV 261 2.39 0.00373
225 WS 150 BELO 6 0.06 0.00009
2z u C 250 ABOV 2206 20.26 0.03165
227 AVF 150 ABCV 901 8.27 0.01293
228 AVV 150 BELO 11 0.10 0.0001(a.
2Z9 tJ*P 150 4BOV 171 1.57 0.00245
230 UC8 150 ABOV 59'4 5.45 0.00852
2.;I JRS 53 ABOV 149o 1 .74 0.0k146
232 : 850 ABOV 136 1.25 0.00195
2 j UR S 50 RELO 15o 1.43 0.00224
234 R 651 ABOV 151 1.39 3.00217
25 . 75) aBCV 1 t 1.51 0.00235
23b F) 850 tE8CV 1211 11.18 0.01746
231 AVF 50 BEL3 1796 16.49 3.02577
2.8 F3 350 AtCV 43 0.39 0.00062
2.39 uqS 50 BELO 2194 20.19 0.03155
2-0Q 850 ABOV 256 2.35 3.03367
2,+l ,JtJT 50 ABOV 3572 32.80 0.05125
2,2 JRS 150 BELC 534 '.9C 0.00766
243 4 550 ABOV 101 0.93 3.00145
244 JRS 150 6 ELC 23 0.18 0.00029
245 JkS 150 3ELO 437 +.01 0.00627
"? 4 250 ABOV 107 0.96 0.00154
247 25) ABOV 13) 1.28 0.00199
2,z URS 50 BFLO 67 0.62 0.00096 -
24,1 LRS 50 ABOV 9 0.08 0.00013
25) 35.3 f89V 2125 19.52 3.03053

21 750 ABV 73 6.46 0.01009
252 AVV 150 ABV 484 '.49 0.00702 8
253 cC 750 ABCV 347 3.19 3.01498
254 850 AcV 1? 0.11 0.u0017
2b5 650 Ap V 717) 65.92 0.10300
2:b U-S 150 6ELC 13 0.12 1.00019
257 VV 150 B F L 29 0.27 0.00042
2D'3 950 AB:V 165€, 15.21 0.02376
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (7 of 18)

HcALDSBUPG QUADRANGLE: NW QUARTER SECTION

EFFECTIVE PIXEL SCALE: 1:2409000 1 PIXEL = 400 SO FT

IBIS TEST DATA BASE FOR
US APMY. ENGINEER TOPOGRAPHIC LABCRATOFIES

SUMMARY OF GECPEPERFNCE BASE

- DATA PLANE ATTRIBUTES - -- AFEAL COVERAGE --

LAND MEAN FLOOD L USE
C D JSE ELEV PLAIN CHANGE PIXELS ACFES SO MILES p.4,

259 P 650 ABOV 172 1.58 0.00247
2t0 =3 850 ABCV 61 0.56 0.00088
26i t3 15) BELO 239 2.19 0.00343
262 AvV 150 BELO 208 1.91 0.00298
2-) U;.S 50 ABCV 921 8.46 0.01321
2b4 150 ABCV 881 6.15 0.01273 _o_.
205 c ] 750 APOV 337 3.09 0.004b4
206 ;. 350 ABCV 2439 22.40 0.03499
2o7 AVF 50 ABOV 811 7.45 0.01164
268 AVF 150 BELO 167 1.53 0.00240
209 JCr 150 AEOV 615 5.65 0.00882
210 BT 50 BELO 449 4.12 3.00644
211 AVF 150 BFLO 48 0.44 0.00069
272 F, 1050 ABV 340 3.12 0.00488
273 AVt  50 BELO 926 8.50 0.01329
214 R 75) ABOV 983 9.00 0.01406
275 AVV 50 BELO 423 j.93 0.00614
27t FO 10) ABOV 643 5.96 0.00931
211 AVF 151) BELO 199 1.83 0.00286
218 450 &BGV 814 7.47 0.01168
2 1 URS 50 8PLO 10 0.09 0.00014
2dD !JCw 53 tBOV 1065 9.79 0.01529
Zj1 150 taGV 2376 21.82 0.03409

2,2 Lk 50 B.LO 437 4.01 0.00627
26- AR 253 ABLOV 386 3.54 0.00554
2d4 F] 450 ABOV 1489 13.67 0.02136
285 250 ABCV 1531 14.06 0.02197
200 L 150 ABOV 215 1.97 0.00308
2-31 750 ABOV 85 0.78 0.00122
268 850 AMr.V 1333 12.24 0.01913
26 R 950 "IBCV 283 2.60 0.00406
21 RP 25) ABOV 994 9.13 0.01426
l9 1 R 1050 ABOV 35 0.32 0.00050
29- UUT 50 ABOV 47 0.43 0.00067
293 Fe 850 ABOV 23 0.18 3.00029
2)4 UUT 150 1BOV 954 8.76 0.01369
2-iS AVF 1:)0 AB3V 5362 49.24 0.07693
2,)b P 650 ABOV 33 0.28 0.00043
29 1 UIL 50 ABOV 1160 10.65 0.01664
2-id klL 150 ABOV 305 2.80 0.00436

o99 dES 50 BELU 3832 35.19 0.05498
)J URS 50 BELO 584 5.36 0.00838 -

3U1 550 A B,3V 34 0.31 0.00049
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (8 of 18)

H:EALDS8IPDG 0UADP'ANGLE: Nw QUARTER SEOrTCN
EFFECTIVE PIXEL SCAL-: 1:240.000 1 PIXEL = 400 SO FT

18RS TEST GATA F34SE FOR
US ARMY. ENGINEER TCFOGRAPHIC LABCRAT]FIES

SUF'M.AY OF GEOPFFERENCE BASE

- DATA PLANE ATTR!BJTES - -- AFEAL CCVERAGE --

I N1 LANC ME- N FLOCD L USE1 .- USF ELEV PLAIN CHANGF PIXELS ACRES SO MILES

302 UpS 50 BELO 757 b.95 0.01086
3J3 URS 50 ABeV 21 0.19 0.00030
30', FO 750 ABOV 197 1.81 1.00283
3')5 550 AB0V 19 0.17 0.00027
30b JpS 50 ABOV 13 0.12 0.00019 "A
307 L 50 BELC 3 3.37 0.00011
33d 550 AROV 49 0.45 0.00070
3U9 U;.S 150 8EL 82 0.75 0.00118
310 .VF 50 ABOV 5176 47.53 0.07427
311 JRS 150 ABOV 1671 15.34 0.023898
31 z 350 ABCV 979 8.99 0.01405
313 F0 P50 ABc V 4? 0.39 0.00080
314 U'S 15 ) 8ELO 46 0.42 0.00066 -.

315 UcES 150 ABOV 903 8.29 0.01296
31o -JRS 50 ABOV 2087 19.16 0.02994
31- AVF 153 BELO 138 0.99 0.00155
318 ACC 50 ABOV 1222 11.22 0.01753
119 UES 50 ABOV 707 b.49 0.01014
320 'JES 150 BELO 12 0.11 0.00017
3 e1 JpS 150 A0V 64 0.59 O. 0002
3e2 P. 950 -3G V 137 1.26 0.00197
323 :JES 50 ABOV 18 3.17 0.00020

J' , JR S 150 ABCV I1 0.10 0.00016
325 , .50 ABCV 1052 cy.66 0.01509
32b JPS 50 ABOV 2081 19.11 0.02986
321 URS 150 13EL0 24 0.22 0.00034
3'8 )' 750 A-BOV 1811 l.63 0.02-98

* 329 JUT 50 ABCV 65 0.bO 0.00093
333 1 c 85) A8OV 1324 12.16 0.01900 b
3.i1 JRS 150 A B.V 61 0.56 0.00088 -
3dES 150 BELO 1.1 0.10 0.00016
3i3 JRS 150 BELO 33 0.35 0.00055
334 dES 150 BELO 71 0.65 0.00102
335 JES 150 BELO 13 0.12 0.00019
30 &VF 53 ABOV UIS 1913 17.61 3.02752
337 550 ABOV 15 0.14 0.00022
33d p 550 AbCV 9 0.08 0.00013
3. R 550 A8CV 46 0.42 0.00066
340 ACP 650 ABCV 6963 63.94 0.09990
341 R 650 ABCV 17 0.1b 0.00024
342 UES 150 BELO 21 0.19 0.00030
343 JQS 151) AFOV 26 0.24 0.00037
341, URS 50 BELO 155 1.42 0.00222

B-24

S.!



V. -,.0.

.6.

Table B-8. Healdsburg Quadrangle Summary of Georeference Base (9 of 18)

HEALDSBURG OUADRANGLE: NW QUARTER SECTIGN

EFFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SQ FT

IBIS TEST DATA BASE FO-
US ARMY, ENGINEER TCPCIGRAPHIC LABCRAT1RI-ES

SUMMARY OF GEOREFERENCE BASE

- DATA PLANE ATTRIBUTES - -- EAL COVERAGE --G -:r) = F - - - - - - - - - - - - -"-- - - - - - - - - - - -

G 10 N LANC MEAN FLOOD L USE
C D'-- JSE ELEV PLAIN CHANG- PIXELS ACkES S MILES Aso

45 R 550 4BOV 47 0.43 0.000t7
34t) ACP 550 ABOV 5403 49.61 0.07752
347 1: 650 1 80V 28 0.26 0.00040
348 FD 750 ABOV 1067 9.80 0.01531
349 UES 150 6ELC 21 0.19 0.00030U 3)c AP 450 ABOV 3915 35.95 3.05617
351 950 ABOV 2574 2j.64 0.03693
3) 2 J=S 150 BELO 169 1.55 0.00242
353 'ES 50 ABOV 191 1.75 "3.00274
35g, ACP 750 ABOV 3196 29.35 0.04586
355 URS 150 ABCV 43 0.44 0.00069
3)6 ACP 350 ABOV 3731 34.32 0.05362
3 I AVF 5) ABOV 19796 181.78 0.28403
3tb J9 S 150 BELC 35 0.32 O.00050
3:9 J]P 1:50 t3ELO 223 2.09 0.00327

3,o UOP 53 BELO 86-4 7.98 0.01247
3ui ACP k 0 ABOV 1971 18.10 0.0,'828
3o2 URS 50 RELO 4o 0.42 0.00066
3u3 UUC 50 ABOV 864 7.93 .3.1240

C4 OCq 50 ABOV 621 5.70 0.00891
305 UT S 50 ABOV 502 4.61 0.00720
3o6 JES 50 iELO 11 0.13 0.00016
jt1 iP 150 APOV 692 6. .58 0.09935
3o6 AV; -  150 ABOV 166 1.52 0.00238
3u AVV 50 ABOV 146) 13.41 3.02395
itO JIS 50 BELO b8b b.30 0.00984
311 AVV 50 ABOV UIS 526 4.83 0.00755
A12 UkH 50 A BCV 70) 6.43 *. 0103'
31i J;H- 50 RELC 121 1.11 0.0017437' JP 150 iELC 27 0.25 0.00039 :

5 LS 50 AaCV 35 0.32 0.00050
J10 VV 53 ABOV 703 6.46 0.01009
31 650 ABOV 496 4.55 0.00712
3lu JIS 150 6ELJ 2o 0.24 0.00037

, IIS 53 ABOV UIS 1036 9.21t 0.01443
3do0 750 A&CV -#513 41.44 0.06475

P 650 tBCV 57 0.52 0.00082
t2 HLS 5) BELO 781 7.17 1.31121

33 850 4BOV 218 20.06 0.03134
* YC 50 LBOV UIS 94) 8.63 0.01349
3e5 AVF 50 ABV 1.433) 131.59 1.20561
33 -1 950 ABC, v 20 0.18 0.00029 *.. -

i? JkS 50 ABCV 1923 17.66 0.02759
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (10 of 18)

HALDSBURG QUADRPA1GLE: NW QUARrER SE:TICN
tFFEC-1VE PIXEL SCt.LF: L:240,000 1 PIXEL = 400 SO FT

IBIS TEST DATA BASE FOP --l:
US 4;.MY. ENGINEER TOPOGRAPHIC LABCRAT3PIES

SUMAPY CF GEOREFEPENCE EASE

- DATA FLANF ATTRI6UTES - APEAL CCVEFAGF --

-,,. LAND MEAN FLCD L USE
USE tL.V PLAIN CHAN.E PIXELS ACPES SO MILES

mJ; , 50 BELO 505 4.64 0.00725
3d 151) B L -EL 194 1.78 C.00278
-3) 'IS 150 RLO 37 0.34 3.03"153
3, "VV 50 APJV 704 6.46 0.01010

- 950 - v 9) 0.91 0.00142
31 vv 150 A6Bv 65 6.11 0.0 0 9 54

-vv 50 AECV 1390 12.76 0.01994
JR S 50 BELC 297 , .73 0.00426
jo JL 50 1bcv 4- 0.45 0.00070

V1 1 653 IB V 6414 58.90 0.09203
J ,JR5 150 EL J 27 0.25 0. 0039

SJ IW 253 Aa:V 125 1.16 0.00181
0 frw 15) AECV 222 /. 14 0.00319

jl VV 50 SFL' 653 6.04 0.00944
V J 1:3 BELC 21 0.19 0.00030
,VV 25) p5DV 1185 10.89 0.01702

4' -
F  50 5ELO 333 .06 0.00478 - -

,.,) V -  50 9EL3 1223 11.28 0.01762
tmvv I50 ABCV 583 5.35 0.00836

) 7 c V 350 A :v 301 -. 76 0.00432
41) cc 50 aEV 197 1.81 0.002b3
%0 (Pi; 50 -3EL, 201 1.85 0.00288

! )1 5) 4 6Ov LCC 1183 10.91 0.01705
+ 1 VV 5 0 ABQV t(C 4309 39.57 0.06183
412 aCP 50 ABrV 3194 34.84 0.05444
.1 A, 250 ABDV 301 2.76 0.00432
4 '. LVF 50 REL. 211 1.94 0.00303
+ L P 250 A::v 134 1.69 0.00264
+ o 75) AFTV 9 0.Ob 0.00013

14 1 1 550 A SV 31 0.26 0.00044
6 550 -BeV 863,) 79.33 0.12395

4114 JIL 5-) Bv 1112 13.21 0.01595
4 L) tCr 50 6 JV 214t 19.69 0.03076

50 AE 50 55 0.51 0.00079
4S 50 IPV ACC 13 0.12 1.00019

50 9cLJ ACC 33 0.35 0.00055 -'
5c C b 5 L 261 2.40 0.00374

t, ) ',V 250 h ,V 9 3.38 0.00013
(, c. 65 n  ABCV 954 8.76 0.01369

4L AB.]V 5099 46.82 0.07316
4 P 4t0 ABJV 6206 5b.99 l..8904

,-, As 50 ELC 284 2.61 0.00407
1! 0 t BIV 7439 t8.31 0.10673

W RB-26
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (11 of 18)

H-LDSBIJQG QU4CPANGLE: NW QUARTER SEOTION
:zFFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 S0 FT

JB'S TEST DATA B!SFE POR
,US t'My, Y ENGmINFER TOPCGRAPHIC LGRATORIES,.

SUMMA Y CF GECREFEDENCE BASE

- OLTA PLANE ATTPIS'JTFS - - AEAL COVEPAGEF

LAN L, ME4N FLOOD L USE
(_,) JS" ELEV PtAIN CHANGE PIXELS ACFES SO MILES

43 1 c 250 ABCV 7E87 72.42 0.' 1
4 q 353 ABCV 600,t 55.13 0, , 5 -. :-.-

4, V 50 4BV tCC 22 0.29 )032
4..4 URS 50 BEL] 74 0.68 0 106
4: 2.0 A&2V 193 1.77 0 9217
4 , JUT 50 BELO 129) 11.85 1851

P 150 CV 58 0.53 -9 g3
4,)VF 50 BELC 232 2.13 0 n 33
44J k7 50 ABOV 8? 0.82 I...u128

3 tic, 3 50 1SELO 486 4.46 0.00697 -
1 JS 50 ABrV 139- 12.80 0.02000
.2 L 50 3EL 3899 35.80 0.05594

,-t 3 AC 25) -B V 672 6.17 0.00964
4- 4 -CC 50 ABCV 3687 33.86 0.05290

650 Abv 843 7.71 0.01205
446 AVF 53 S3EL 352t 32.38 0.0505S
4.47 Lk 50 tBOV 917 8.42 0.01316

ACC 50 ABOV 219,9 20.11 0.03142 "
449 JUT 5 4 tBeV 674 6.i9 ').00967
4:0 AVV 50 PELO ACC 25 0.23 0.00036 ..

, VF 50 A85V tvv 181, 1.62 0.02597
4-i.2 b5.3 ABGV 197 1.1 .00263
t3 L 50 3 E L C 15 0.14 0.00022

lt5 -. 50 BELO t AC 11 0.10 0.00016
5 VF 50 BELO 83 3.76 3.00119

4 o 50 BELO 416 3.82 0.00597
4) 7 3V 50 FLO AVV 83 0.81 0.OC126
4.j Lc 50 9FLJ 12 0.66 0.00103 "
45 - AVV 50 ABOV AVV 1931 11.73 0.02771

o,.,0 AV:-  50 ABOV 415 3.81 0.00595
4ul 450 A8CV 255) 23.50 0.33672
462 AVF 50 -, KV 4229 3b.bi3 0.06068
4L J OUT 150 'JV 300 27.63 0.04317
4u4 AVF 150 ABOV 1765 16.22 0.02534+

5 E 251 ABOV 517 4.75 0.0074. "
46b AVF 50 BELO 51 0.47 0.00073
4b I C.cP 50 ABOV AVV 1001 9.19 0.01436
4,6 AVF 53 489V AVV 95j 6.77 ).31370 0'
469 AVF 50 BELO 273 2.51 0.00:92
410 550 ABOV 169 1.55 0.00242
4,71 ACC 150 ABOV 1689 15.51 ).32423
412 AVF 50 3ELC AVV 9 0.08 0.00013
4V 0 8ELO AVV 164 1.51 0.00235 > .
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Table B-8. fealdsburg Quadrangle Summary of Georeference Base (12 of 18)

rI-':ILDSBUPG QU'CkANGLE: NW QURTEQ SECTICN
E FFECC T I V P I XEL SC tLc : 1 :240 *000 1 PIXEL 4 '00 SO FT -

:61S TEST CATt 9ASE F-F,
1AS RIMY, ;ENGINP;EP TOPrfG~tPHIC LAbiCR4T3;2IES

SUIWMLPY 2~F GEPREF='PENCE bASE

-DA'T, cLtNF 4TTPIBUTES - - 9E;L COVEFAGE -

r.-..~~ ~~~~ -.? -- -- --- -' -, - - -... - - - - ,,-. - --. - -. " -J -. -. -. '- - - .- - - .- ,- .- - - - - - - - .-
- -  

- - - - -.-. ', . r. -7 -,

I ~ N m :AN PLCOO L USF
J S F EL ZV PL A IN C H ANG E P I X EL S ACR ES SO MILES

.71 t: 50 ABrV 43 0.39 0.00062
Ivv 50 BELO 5 P 5.29 0.00826

41u tVV 53 eELC AVV 117 1.07 0.001b8
-t7 I Iv v 50 ABCV 350 3.21. 0.00502

LQ, 50 FL 1 0.28 0.30044
7AVF 5 0 tBOV 9 0.)8 0.00013

IL t 30 Avc 50 1 FL C 9 0.08 0.00013 K
4As 50 6 E L C v v 21 0.26 0.00040

L L 50 A p-V 83 0.81 3.00126

48 50. B -•:

t,3 V 0 L 9 0.08 0.00013
4ot 1V v 150 4 b V 7366 67.64 0.10569

'4,5 5 VV 50 ABE V 8 3 8! 76.99 0.12029
't r-A vt: 5) ABOV18) 167 0.61

4n 7 LD 150 ABCV 182' 16.71 0.00615
4bq 50 RELO 2201 20.21 0.03158

4, L )ZI 5) BELO 790 7.25 0.01133
4) 15 50 BELC Itv 97 0.89 0. 00 13 9

AJ 3 :P 250 ABC? V 24711 226.91 0.35455
4, 2 tJRS 5) t BOV 41) 3.76 3.00588

4A 5V v 150 A BJiV 1232 11.77 0. 01839
It* t AV 150 -5 Cv URS 4059 37.27 0.05624

EFFECTIv 150) tBOV UPS 5)3 4.62 .00722
AVV 250 A90V UPS 451 4.14 0.00647

ACP 250 A 6v UPS 1683 15.45 0.02415
MY 353 ABEV 9234 84.52 0.13206

-o 5T ANTOv 2958 27.16 0.04244
C C 50 A 8-V 83 0.7 0.00119

I !V 151 Abov 3576 32.84 1..3513 1
i IVV 150 tBCV 829 7.61 0.01189

,J i -VV 150 ABG Lv 1965 18.04 0.02819
))+v 1:)0 t 111v 106 47 97.77 1. 15276

C s c 50 4EuV 1347 12.37 0.01933
50 L2 15 0.14 0.00022

50 Mv 50 BFLO 3673 33.73 0.05270
AVV 5,3 ABOV 206 1.89 0.00296

5u V 50 ,ELO 19 0.09 0.00014
,I0 vi 250 ABOLV UV 36 0.33 0.00052
511 353 ABCV 1721 15.80 0.02469 "
51 wwp 450 pBLv 25 0 .23 0.00036
51 tVV 50 ABflV 5059 4o.45 0.07257
51 VF 5) BzLO 235 2.16 3.00337
515 AVV 250 ABOV 462 4.24. 0.5OOb3

_I ' 5 AV r 5 ABOV OS5 46 .02 .

- ib A5VV 250 fBOV UPS 213 1.96 0.00306

B -2880

......................................................... .35



-. 7 -- -.

Table B-8. Healdsburg Quadrangle Summary of Georeference Base (13 of 18)

HEALDSBURG QUADRANGLE: NW QUARTER SECTION
EFFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SO FT

IBIS TEST DATA BASE FOR
US ARMY. ENGINEER TOPOGRAPHIC LABORAT]RIES

SUMMARY OF GEOPEFERENCE BASE

- DATA PLANE ATTRIBUTES - -- 4PEAL COVERAGE --

SI fl LAND MEAN FLOOD L USE -.
D USE ELEV PLAIN CHANGE PIXELS ACRES SQ MILES

517 ICP 150 ABOV URS 29 0.27 0.00042
518 AVV 150 ABOV URS 848 7.79 0.01217
519 AVV 250 ABOV URS 79 0.73 3.00113
520 WS 50 BELO 630 7.62 0.01191
521 NVF 150 ABOV 180 1.65 0.00258 ,
522 AVV 50 BELO 231 2.12 0.00331
52. AVV 50 ABOV 28 0.26 0.00040
52', R 450 ABOV 253 2.32 0.00363
525 BT 450 ABOV 143 1.29 0.00201
526 !IVF 50 BELO 1824 16.75 0.02617
527 BT 350 ABOV 756 6.94 0.01085
528 LR 50 BELO 487 4.47 0.00699
529 ACC 5) ABOV 134 1.23 0.00192 JL
530 ACC 150 ABOV 84 0.77 0.00121
531 AvV 150 ABOV URS 2100 19.28 0.03013
532 ACP 55) ) BOV 26 0.26 0.00040
5j j 350 ABOV 761 6.99 0.01092
5)4 AVF 50 tBOV 3366 30.91 0.04830
535 \VV 25) ABCV URS 1155 10.61 0.01657
5t 1 *VV 50 BELO 390 3.58 0.00560
5j7 JRS 150 AecV 708 6.50 0.01016
5.o ACP 150 ABCV U0- 1777 lb.32 3.02550
5-9 ,CP 150 663V URS 21 0.19 0.00030
540 ACP 250 ABCV UPS 1321 12.13 0.01895
5',1 AVV 250 ABOV US 133 1.22 3.00191
5A VV 50 BELO 578 5.31 0.00829
543 , 150 ABOV UPS 1637 15.49 0.02421
5',*, 450 ABOV 13 0.12 0.00019
5,5 ',T 250 ABOV 6236 :)7.28 0,08950.
54b IvV 50 ABOV 237 2.18 0.00340
54t7 250 A&CV 49 0.45 0.00070
5'+ V 53 ,3EL 4574 42.00 0.06563
14v 3T 350 AB2V 50 0.4o 0.00072
50 3q 50 BELO 183 1.68 0.00263

551 AVV 53 f B a V 500 4.59 0.0017
;52 w 250 ABOV 270 2.48 0.00387
55 tCP 450 ABV 423 3.93 0.00b14 :r
55- 251 ABGV 1)5 3.6 3.00151
5!) !VF 50 ABOV 1397 12.83 0.02004

u 'VV 150 AB])V URS 51 0.47 0.00073
557 AVV 5) BELO 918 8.43 3.01317
5A8 1CP 250 ABOV 36 0.33 0.00052
551 IVV 150 ABOV 63 0.58 0.00090
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STable B-8. Healdsburg Quadrangle Summary of Georeference Base (14 of 18)
-0-

Hc.ALDSBUFG QUADFANGLE: NW QUARTER SECTION4* FECTIVE FIXEL SCALE: 1:2409000 1 PIXEL 400 SQ FT

I B!S TF ST DATA PASE FJR
US ARMY, ENGINEER TOPCGPAPHIC LABCPAT.RIES

sUMMARY OF GEOREFErENCE BASE

SDATA PLANE ATTRIBUTES A .REAL COVEGE
G30 F ------------------------------------------ ---------------------------Z' f' 1: N L AND ME 4N F L 0 UD L USEC 1S) ELv PIN CHANE PIXELS ATCCP E I SO M .L-s

- - - - - - - - - - - - - - - -

500 AVV 50 EL i 0.10 0.00016I iRS 50 ELN 4089 37.55 0. 05bb .5u2 ACP 250 ABV UPS 324 2.96 1.00465
d3 E 50 t~c0v 102 U.94 0.001465. - 250 ~8J3 873 8.0? 0.012611~ 5C B8C \ 1593 14..63 1.1228656 AVF 50 6 BCv 273 2.51 0.C'0392 .iIT 3,0 A LNv 29 0.27 L.CL042

5u6 AVV 150 AdLV 185 1.70 0.0026552 ACP 150 ABCV 37193 341.58 0.45J7257() VV t) 0 FLJ 47323 '+34.55 0.67899*571 A4 j0 LEV5bi 5.22 0 . .0 e15,3 IEVV 5) A 6OV 52 0.48 0. OC755t VF 50 -B3v 291 2.67 O. C,041
51,. 1--P 1s C-) v 21.2-. 1.0 .3415 4 C 5') 483VJ 721 t6.6 1 0.0103357o ACC 150 AB"V 91 0.84 0.0013157 AVCC 50 ABCV 183 0.92 0.001435b3 ACC 5) dELO 6112 56.12 0.0b7695 1 ,VF 150 F33V 4) 0.37 0.000575j rP 5,0 ABC V 337 3.09 0.00484

)15 AVV 5') LEBCV 13 o6 .i

101 4V 50 t 8387 7 7 .)2 ').121345.3 zC 150 t 61- V 425 3.90 0.0010'.o 3 50 FEL' 473 4.34 0.0o 95 o'. JRH 150 A 20 V, 283 2.60 C.0416-5j AVv 150 -2 3V 4) 0.45 0.000705 AVV 50 4BV [2073 110.91 0.17329
5, 1 UO 50C 3 EL ' 1537 1'*.. 11 323A _ 5 3FLC40) 3.6 7 1.00574.; 50 b-7,3 6.06 0.0120oW) AV; 50 BFLC 5 0.48 0.300075 2A ; AOV 381 j.50 0.005473 LC P 350 L~flv 33 U.30 0.000475-3 JVS 150 ABCV 432 3.69 0.00577Si'. V 550 AB-V 1 0.11 0.CON 175 11 150 t.0V 46+ 4.26 0.00666

SO, 50 "BCV 243 2.28 0.003565S1 U' ' 5) ABCV 1143 13.54 19016475,6v , 5 BFL[Z 3269 0 .0 4 0.04690i AV= 50 BELt 45) 4.21. 0.00659 i60 0 4VV 50 tacv 2)2 1.85 ).003290-l AVV 50 B:LC 11713 107.56 0.16806
J- S 50 A3V 5 1 3.29 0.00514

B- 3 0 7.

........................................... 
2.2 0.0 .



S.. - -. . .

Table B-8. Healdsburg Quadrangle Summary of Georeference Base (15 of 18) . " -

HELLDSBLJFG QUADRANGLE: NW QUARTER SECTICN
EFFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SO FT

181S -E ST Ch'A BASE FOP
US ARMY, ENGINEER 'CPCGRAPHIC LABORATIRIES

SUMM4RY OF GECPRFEPENCE BASE

- DATA PLANE ATTRIBUTES - -- AFEAL COVERAGE --

1,;-N LAND MEAN FLOCD L USE
7,JD JSE ELEV PLAIN CHAN; c  PIXELS ACiES SQ MILES

60. CP 50 ABCV 63 0.58 0.00090
604 ACC 150 ABOV 3173 29.18 O.C*560
605 P 250 -BCV 33 0.30 0.00047
606 R 250 A8OV 15 0.15 0.00023
607 U1S 50 A B] V 13 C.12 0.00019
tOb AVV 150 LBOV 15 0.14 0.00022
609 ,. 250 ABV 31 0.34 0.00053
61) A R 50 4BCV 2164 19.87 0.03105 A.
611 120 A80 V 139 1.28 0.G0199
612 ACC 53 AEOV 144 1.37 0.CO0214
614 VV 50 BELC 108 0.S9 0.00155
6i4 JlS 150 Ap V 400 3.67 0.00574
6i5 BT 35) ABCV 94 0.86 0.00135
616 ' VF 50 ABOV 276 4.53 0,00396
cl 7 AVF 50 B:ELL 3931 36.10 0.05640
61b ACC 53 ABOV 14 3.13 0.00020
619 AR 150 ABCV 378 3.47 0.00542

1) AOP 50 ABOV 2050 18.82 0.02941
1 r P 153 ABCV 82 0.75 0.00118

642 Avv 150 ABOV 1804 16.57 0.0 588
,23 P 50 ABV 555 .10 0.C0796
6o •4 AVV 150 ABGV 286 2.63 0.0041 .
6,A5 ACP 250 AOV 5192 47.68 0.07449
62o ACF 150 A8CV 3306 30.36 0.04743
627 UPS 150 ABcV 6862 t3.01 0.09846
6,eb URS 150 ABCV 471 4.33 0.00676

2 U RS I t)0 ABO V 1141 10.46 0.01637
3 0 AVV 50 AB3V 49 0.45 0.00070

6 -1 jS 53 ABrV 267 2.45 0.00383
632 ACP 250 480V 340 3.12 0.00488
653 US 50 ABOV 222 2.04 0.00319
634 (JUT 25) ABOV 55 0.51 1.00079
635 Avv 150 ABJV 114 1.05 0.00164

AVV 250 ABCV 576 5.29 0.00826
637 URS 250 ABOV 23 0.21 0.00033
'536 ACP 250 ABOV 24 0.i2 0.00034
6 AVF 150 AB]V 44 0.40 0.00063
040 AVF 50 A5OV 48) 4.41 1.00689
641 UUT 150 A6CV 2492 22.88 0.03576

AVF ,50 ABOV 210 1.93 0.00301
643 ACP 50 BELO 750 6.89 0.01076
644 ACP 250 ABOV 124 1.14 0.00178
645 4AP 250 ABOV 172 1.58 0.00247
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Table B-8. Healdsburg Quadrangle Summary of Ceoreference Base (16 of 18)

H'ALDSBURG OU-ORANGLF: NW JUAkTER SE'OTICN
EFECTIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SO FT

I BI S TE ST DATA BASE F2P
US ACMY ENGINEER TOPOGRAPHIC L-8.Rtv-FIES

SUMMPY CF GEGREFEPENCE BASE

- J4T%, PLANE ATT;IBUTES - -- IFEI-L COVEQAG --.

L ND MEAN FL2Or) L USE
C2_ USE FLEV PLAIN CHANGE PIXELS ACkES SO MILES

.4u UpS 250 ABOV 12 0.11 0.00017
b - CP 50 AbriV 132 0.94 0.0014.6
64o AVV 150 ABOV 45 0.41 3.03065

UOS 250 ,BeV 15 0.14 n.00022
j 5 r 50 tBCV 101 C.93 0.00145
t:)! tj- S 250 ABOV 35 0.32 0.0053
o52 50 ECV 135 1.24 0.00194 AIL
t53 Ue S 150 ABCV 175 1.61 0.00251
o54 ACP 250 A8CV 2251 20.67 0.03230
6!) 5VF 250 AEOV 243 2.23 0.00349
6() B T 150 tBOV 12 0.11 0.00017
oA! 4VV 150 ABOV 71 0.65 0.00102
6:)o WP 253 ABGV 73 0.67 0.C0105
659 A 250 4BOV 164 1.51 0.00235
t60 UUS 50 ABOV 57 0.62 0.00096
661 WWP 15) ABOV 304 2.79 0.00'436
C2 UUS 50 BELO 24 0.22 0.00034

603 CC 50 BEL 0 232 2.13 0.00333
66't ACP 150 AB, V 11 0.io 1.00016
06o ACC 50 ABOV 447 4.10 0.00641
Doo ACC 150 ABCV 1733 15.91 0.024t87
6b 7 WWP I:) ABOV 321 2.95 0.00461
obb ACp 150 ABOV 91 0.84 0.00131
60'4 ACP 250 ABOV 52 0.48 0.00075
570 AVF 50 BELO 4593 4i.18 1.06590
671 UCC 50 ABOV 962 8.83 0.01380
672 ACC 150 AE V 144 1.32 0.C0207
b73 ACC 50 BELO 86 0.79 0.00123
614 4 250 ABOV 5 t 0.50 0.00077
675 ACP 150 AE2V 13 0.12 0.00019
67U ±:Cc 150 A8OV 2953 27.12 04237
611 URS 50 ABCV 613 5.63 0.00880
6A1 AVF 50 ABCV 627 5.76 0.00900
579 URS 50 ABOV 1 0.15 0.00023
bdO ST 253 ABOV 771 7.08 0.01106
661 ACP 50 ABOV 177 1.63 0.00254
6dd AVF 50 ABOV 16 0.15 0.00023
663 AVF 153 ABQV 2895 26.58 0.04154
66 4 3 150 ABOV 2284 20.97 0.03277
od5 URS 150 ABOV 49 0.45 0.00070
6bou 4VF 53 4BOV 9 0.08 0.00013
607 1,VV 50 BELO 942 8.65 0.01352
668 AVV 50 ABCV 2857 26.23 0.04099
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (17 of 18)

HEALOSBURG QUADRANGLE: NW QUARTER SFCTICN
EFFECTIVE PIXEL SCALE: 1:240,000 1 PIXEL = 400 SO FT

IBIS TEST DATA BASE FOR
US ARMY, ENGINEER TOPOGRAPHIC LABORATORIES

SUMMARY OF GECREFERENCE BASE

- DATA PLANE ATTRIBUTES - -- AEAL COVERAGE --
GEOREF -.-.- -
PR-GIUN LAND MEAN FLOOD L USE

CODE USE ELEV PLAIN CHANGE PIXELS ACPES SQ MILES

689 ACP 150 ABOV 1228 11.28 0.01762
690 URS 150 ABOV 103 0.95 0,00148
691 AVV 150 ABOV 399 3.66 0.00572
t92 AVV 50 ABOV 652 5.99 0.00935
693 UCC 150 ABOV 65 0.60 0.00093
694 URS 50 ABOV 183 1.68 0.00263
695 URS 150 ABOV 2) 0.27 0.00042 .A.
696 AVF 50 BELO 1-17l 12.59 0.019t7 "
697 AVV 150 ABOV 83 0.73 0.00115
698 AVV 50 ABCV 1579 14.50 0.02266
699 ACC 150 40V 130(3 12.01 0.016777 00 AVV 150 ABC V 419 3.85 0.00601 '"" -

731 UR.S 150 ABOV 82 0.75 0.00118
7U2 AVV 150 ABOV 2456 22.55 0.03524
703 BBR 50 BELO 2295 21.07 0.03293
734 AVV 153 ABOV 1967 18.06 0.02822
705 AVF 50 ABCV 1710 15.70 0.02454
706 ACP 150 ABOV 2974 27.31 0.04267
7)7 AVF 150 ABOV 855 7.85 0.01227
108 AVV 150 ABGV 1721 15.80 0,02469
709 ACP 150 480V 6013 55.26 0.08(335
713 URS 5) ABOV 44 4.11 3.00643
7l -'VF 150 tBoV 6268 57.5b 0.08993
712 ACC 50 BELO 2849 2b.16 0.04088
713 JRS 150 ABCV 1147 10.53 0.01646
71.4 AVV 50 ABJV 241 2.21 0.00346
71A 4CC 50 &BCV 1344 12'.34 0.01928
71; US 50 13ELO 249 2.29 3.00357
7i 7 ACC 150 ABOV 1357 12.46 0,01947
711 US 50 ABOV 317 2.91 0.00455
71-j UpS 50 ABCV 371 3.41 0.00532
12) 'jPS 150 ABOV 2869 zb.; 5 0.04116
721 AVV 150 A83V 15 0.14 0.00022
722 iJ S 150 AFcV 533 5.40 0.00844
I AVV 153 A8CV 1463 1-.48 3.02106
1 r 150 t8oV 613 5.67 0.00887
72) AVV 150 AECV 34 0.36 0.00056
72o AVV 253 V33V 154.t 14.18 0.32215
I 1, 1VV 250 aOV 33 0.35 0.00055
12d %CP 150 AoC V 819) 75.29 0.11764
729 JRS 1t0 ABCv 5237 47.81 0.07"71
7.,0 Acp 150 A B V 3363 30.88 0.04825
7J- ,.,v 150 AOV 50? 4.67 0.00730
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Table B-8. Healdsburg Quadrangle Summary of Georeference Base (18 of 18)

HEALDSEURG ,UAOPANGLE: NW QUA4,TFR SECTICN
E-FECIVE PIXEL SCALE: 1:240.000 1 PIXEL = 400 SQ FT

IBIS T EST DATA BASE FOR -_

US A MY. ENGIN=E.R TCPCGFAPHIC LABOR T JPIES.

SUMMAQY CF GECREFERENCE BASE

- D4TA PL-ANE ATTFIBUTES - -- AEkL COVERAGE

L, at. r MEAN cLC 1C L UE -.
SJSS ELaV 0 LAIN CH A NG'G  PIXELS ACRES SO MILES

A v-v 50 AB3V 324 2.98 0.00465
F3 Lc 50 6ELG 827 7.59 0.011b7
1.3 4VV 150 AbCV C) 6.21 0.00970
I)) tVV 50 6FLL 1626 14.93 0.02. 3
7 jVV 50 1 E'c v 1631 15.03 0.0"349
1,1 VV 50 tBCV 684 6.28 0.00981

vJ VV 150 A6Cv 3163 29.04 0.04538
7 V 150 A TV 23) 2.11 0.00330
7-O .,CP IO -%V 1955 17.95 3.02805
7 1 250 L6' V 455 4.18 0.00653

ii 3 150 ABLV 472 4.33 0.00677
14 -4 .CP 50 ABCV 791 7.32 0.31144
7-tt .p 250 A V 311 -. 91 0.00455

A4 CC 150 hb-v 1143 10.50 0.01640
-t, 0E0 53 BCLO 1441 13.23 0.02068

147 A 50 A . V 991 9.10 0.01422
7 5 U BELO 793 7.33 0.01145
7+v A, P 150 Aev 782 7.18 0.01122
73) - 15) AB;V 671 t.16 0.00963

1i. 'VV 150 AA)V 888 8.15 0.01274
vr, 150 6 V 2c0 3 23.90 0.03735 WK

53 ELU 38')? -4.91 0.05455
A v , 150 -c 2025 1.59 0.02905

7 V4 44P 150 610 V 5-+ 0.50 0.00077
I') AVF 5) ABCV 37? 3.46 ".00541

A_75? 150 ,aJV 2j5 -.43 0.00360
,1 V tO 9? V 45t 4.17 0.00651

I S 150 A. rV 1511 13.78 .02154
lo OVV 1 1650v 273 2.55 0.00),s :Ak,
to JS ]150 b ,v 250 2.35 0.0C367
7oj AVV 50 fL'- 66) 7.98 0.01247

.VV 150 L 'V 359 5.30 0.C0515
4 _VV 50 AB3V d2 0.75 0.00118

109800) 9255.39 14.46.'38
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